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The Paradise 
Modular 
Graphics Card 

runs 100% of 
the software 
packages with 
graphics 
written for 
the IBM PC 
standard, on 
both the 
standard IBM 
monochrome 
and color 
monitors (and 
equivalents). 


Graphics 
Cards using 
Earlier 
Technologies 

run only 20% of 
the software 
packages with 
graphics 
written for 
the IBM PC 
standard, and 
only on the 
IBM 

monochrome 
monitor (and 
equivalents). 


PARADISE 
RUNS THE 
SOFTWARE 
THE OTHER 
GRAPHICS 
CARDS DONT 


PARADISE 

SYSTEMS 


You can find the Paradise 
Modular Graphics Card at 
better IBM PC dealers. If 
you need more information, 
call us toll-free at (800) 
527-7977 ext. 207 or (800) 
822-2020 ext. 

207 (inside 
Calif.) and we’ll 
gladly answer 
your questions 
and send you our 
free “Graphics 
Information Pack.” 

PARADISE 


Trademarks: Paradise, Paradise Modular Graphics Card- 
Paradise Systems, Inc. Hercules Graphics Card-Hercules 
Computer Technology. Registered trademarks: IBM- 
Intemational Business Machines, Inc. 


EARLIER 

TECHNOLOGY 


$50 TRADE-IN 

allowance on 
your old video card. 

Paradise will send you a 
check for $50 when you 
send us your old IBM 
Monochrome Card or 
Hercules Graphics Card 
with warranty registration 
and proof of purchase of a 
Paradise Modular Graphics 
Card. Offer expires 
December 31, 1985. 


SYSTEMS, INC 
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Pay the ransom! It will 
cost more to recreate the data files. 







Think about it. What would 
it mean if your IBM AT or 
PC/XT computer vanished, 
was destroyed or erased? 

It doesn’t happen very often, but compu¬ 
ters are stolen. And every day, valuable 
files are erased or destroyed by operator 
error, power failure, vandalism and unex¬ 
pected accidents such as fire. 

A sure way to protect your valuable 
records is to install an Irwin BACKUP™ 
Tape System. Mounted internally or set 
alongside an IBM AT or PC/XT micro¬ 
computer in its own attractive case, just 
turn it on and the Irwin BACKUP" is ready 
to go to work. 

In a few unattended minutes, an Irwin 
BACKUP™ Tape System automatically pre¬ 
serves and verifies all of the information 
stored on a hard disk. Your records are 
secured on a data cartridge so small, it fits 
easily in a shirt pocket. 

Irwin, the leader in tape back up systems 
for microcomputers with almost one 


hundred thousand systems shipped, 
offers proven capabilities in providing 
protection, convenience and value. 

Easy to Use—The power of one finger 
activates the Irwin BACKUP™ Tape System. 
Integrity—It’s critical that a back up 
system be accurate. EC/TAPE™ is a unique 
automatic error correction system which 
assures you of data integrity. 

Interchangeability—A back up tape must 
be capable of being reliably read from 
computer to computer. Irwin’s patented 
track following feature assures that your 
back up tape will be readable on any 
computer equipped with an Irwin 
BACKUP™ Tape System. 

Complete/Friendly Software—Back up 
procedures must be simple and conven¬ 
ient to use or they won’t be used consis¬ 
tently. Irwin’s software permits 
unattended back up of your entire disk, or 
only those files you select. It’s complete, 
easy to understand, and easy to use. 

If you need more information, call 
1-800/421-1879 or stop in for a “SHOW 
ME” demonstration at a leading computer 
store near you. 


BACKUP 

FAST, EASY, INEXPENSIVE. 

“No problem, Thanks Irwin.” 



IRWIN 

^ MAGNETICS 

2311 Green Road 

Ann Arbor, Michigan 48105 

313/996-3300 • 1-800/421-1879 

IBM PC/XT AT are registered trademarks of the 
International Business Machine Corp. 

© 1985 Irwin Magnetics, Inc. 
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If you're tired of waiting, 

you're using the wrong file manager. 


Be fast. Btrieve.™ 

If batch jobs and reports turn waiting 
time to nighttime, then wake up! You're 
using the wrong file manager. 

Btrieve™ file management hates wait¬ 
ing as much as you do. It's written in 
assembly language especially for the 
IBM PC. And based on b-tree file in¬ 
dexing, with automatic balancing for 
access speed that won't degrade as 
your database grows. With Btrieve, 
your applications always run fast. So 
you'll be out the door faster. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve/N (network version) 
sets the standard for the industry's 
most popular LANs: IBM's PC Net¬ 
work, Netware, Omninet, PC Net, 

Ether Series, Nestar, and NetOne. 
Btrieve/N offers safe network file 
management that coordinates 
simultaneous updates and prevents 
lost data. 

Automatic file recovery. Btrieve pro¬ 
vides automatic file recovery after a 


system crash, so accidents and power 
failures don't turn into database dis¬ 
asters. Your Btrieve data always comes 
back intact. 

Fully-relational data management. 

Using SoftCraft's entire family of 
products gives you a complete, fully- 
relational database management sys¬ 
tem. Rtrieve™ adds report writing 
capabilities for generating the reports 
you need. Xtrieve™ speeds users 
through database queries with interac¬ 
tive, on-screen menus—no command 
language or special syntax. 

For professional programmers. 
Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, COBOL, C, FORTRAN, and 
APL.With multikey access to records. 
Unlimited records per file. Duplicate, 
modifiable, and segmented keys. 

With Btrieve, you can develop better 
applications faster. And know they'll 
run —fast. 

CIRCLE NO. 201 ON READER SERVICE CARD 



Suggested retail prices: Btrieve, $245; 
Btrieve/N, $595; Xtrieve, $195; 

Xtrieve/N, $395; Rtrieve, $85; 

Rtrieve/N, $175. Requires PC-DOS or 
MS-DOS 1.X, 2.X, or 3.X. 

Btrieve, Xtrieve, and Rtrieve are trademarks 
of Soft Craft Inc. 



SoftCraft Inc. 

P. O. Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 





MOVING UP TO TAPE / STEVEN ARMBRUST and TED FORGERON 

With 20MB and larger disk drives becoming readily available, backing up to diskettes is a chore to be avoided. Tape backup 
systems are the better, if more expensive, answer. We review 14 quarter-inch cartridge systems. 

62 

DESKTOP MAINFRAME / STEVEN GREENFIELD and ALAN PENDLETON 

IBM’s AT/370 combines the power of the mainframe with the independence of a personal computer. Additional hardware 
turns an enhanced model PC/AT into a workstation for the standard System/370 mainframe. 

86 

NETWARE IN CONTROL / ART KRUMREY 

At once.simple and sophisticated, Novell’s network operating system runs on 24 different makes of LAN hardware; yet 

NetWare users do not need to have a detailed understanding of the system to achieve full network services. 

102 

A DATA MANAGER WITH MAINFRAME COMPATIBILITY / WILLIAM CASEY 

PC/FOCUS is a huge chunk of a program shrunk down from mainframe proportions to fit a PC, while keeping as many 
features and as much power as possible. It will appeal most to experienced mainframe users. 

124 

PROGRAMMING IN 1-2-3 / JORDAN LEE WAGNER 

Some looping routines serve as examples of the range of applications that are possible when combining traditional 
programming techniques with Lotus 1-2-3’s macro capabilities. The result can be a coherent, user-friendly application. 

149 

FRACTALS FOR THE PC / EUI IN LEE 

The beautiful designs created from fractal curves, traditionally generated on mainframes, are now within the realm of a PC 
with reasonably good graphics capabilities. Three routines are presented to show how fractals are generated. 


THE PAINTER’S ALGORITHM / RICHARD CHANDLER and GARY FAULKNER 

Unwanted lines can be made to disappear from computer-generated, three-dimensional objects. The magic results from an 
algorithm that can be compared to an artist who paints the foreground on top of the background. 

181 
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PRODUCTIVITY 

TOOLS 

From Opt - Tech Data Processing 


On-Line Help 

A comprehensive utility for adding help win¬ 
dows to your programs. It provides an efficient 
method for storing help texts in libraries and 
standard routines for interfacing your pro¬ 
grams with these libraries. 

Help windows are displayed in a fraction of a 
second. You have total control over the con¬ 
tents of the window, its position on the screen 
and the display colors used. 

On-Line Help can be interfaced with interpre¬ 
ted Basic and all popular compilers. 

On-Line Help includes a Help Library 
Manager, Library Interface Routines and 
source code examples. $ 149 . 


Opt-Tech Sort 

High performance sort/merge utility can be 
used as a stand-alone program or called as a 
subroutine to many languages. 

Supports unlimited filesizes, multiple input 
files and fixed or variable length records. 
Many special file types are supported includ¬ 
ing Btrieve and Dbase. Up to nine sort con¬ 
trol fields (ascending or descending), all 
common data types supported. Output file 
can be full records, keys or pointers. 

Written in assembly language for high 
performance. Example: 4,000 128 byte rec¬ 
ords sorted to give key and pointer in 30 
seconds. $ 99 . 


Scroll & Recall 

Allows you to conveniently scroll back 
through data that has gone off the top of 
your display screen. Up to 27 screens of 
data can be recalled or written to a disk file 
(great for documenting systems operations). 
Allows you to easily recall and edit your pre¬ 
viously entered DOS commands and data 
lines without re-typing. 

Scroll & Recall is very easy to use. It’s a 
resident utility that’s always there when you 
need it! $ 69 . 


All programs are fully documented and 
are compatible with the IBM-PC, XT, AT 
and compatible machines using the DOS 
operating system. 

Visa, M/C, Check, Money Order, 

COD, or PO accepted. 

Quantity and Dealer discounts available. 
To order or to receive additional 
information write or call: 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 
(702) 588-3737 
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Introducing Periscope II 

Professional Debugger with Break-out Switch 



What Users Say: 


"Very powerful for debugging and testing. 
Great product! Better than Atron by far." 

—Wynn Bailey 
[Periscope is] "the most essential element of 
my 'developer's tool box'. . . Every PC used 
for development at Microstuf has a Periscope 
board installed and in use on a daily basis 
. . . Anyone trying to write software on a PC 
who’s not using Periscope is wasting either 
time, money, or both." —Jeff Garbers 


Now there are TWO Periscopes! The 

original “board" model includes the 
write-protected RAM board. It is called 
Periscope I. The new “software" model 
does not include the write-protected 
RAM board. It is called Periscope II. We 
specify T or 'IP only for features not in 
both models. 

Periscope is "Always there with just a 
push of the button." Install the switch 
and software, then go about business as 
usual. Until your system hangs or the 
keyboard locks up or you just get curious 
about what's going on . . . then press the 
break-out switch and Presto! Periscope's 
debugging power is at your command. 
When you return to the executing pro¬ 
gram, it won't even know that Periscope 
has been there. 

Save time with symbols and source 
code. They give you a roadmap through, 
memory! Periscope uses names—symbols 
—from your program so you don't have 
to remember addresses. It displays 
source code and line numbers from high- 
level languages, too. You save hours of 
time because you access what you need 
with familiar names! 

Can debugging be fun? With Periscope 
it can! Here's why: 

It's Fast! Written entirely in assembler to 
save you time. 

It's Easy! Commands similar to Debug's, 
optional on-line help, quick-reference 
card, tutorial, 150+ page manual, and 
support direct from the author 
—all you need to get up to speed quickly. 
It's Flexible! You can: 

• Enter Periscope via break-out switch, 
program loader, or assigned keys 

• Define up to four windows for data, 
register, stack, and disassembly informa¬ 
tion; change them any time 

• Display memory in ASCII, byte, word, 
double word, integer, or signed integer 

• Design your own templates to display 
memory in easy-to-read formats 

• Customize Periscope with your own 
programs via the user exit capability 

• Assign frequently-used commands to 
function keys 



The break-out switch really sets Periscope 
II apart front typical software-only 
debuggers. It installs easily, without taking 
an extra slot. 


It's all there! Periscope includes all the 
standard debugger features, plus extras 
like supporting the use of one or two 

monitors. 

enabling you to search for 

address re 

ferences, etc. The latest ver- 

sion includes new and enhanced features 
to help you debug your programs faster 
and easier than ever before: 

New! 

In-line Symbolic Assembler 

Enhanced! 

75+ Breakpoint Options 

New! 

Traceback 

Enhanced! 

Optional Windows 

New! 

Source-Level Debug 

New! 

View text files 

New! 

EGA Support 

New! 

User Exits 

New! 

8087/80287 Status 

Much More! 


Periscope's unique breakpoint power 
forces bugs out from where they hide! 

With over 75 breakpoint options, includ¬ 
ing both temporary and sticky code 
breakpoints, you'll find elusive bugs fast. 
For instance, you can break on register, 
byte and word values; stop on execution 
of source lines and interrupts; break on 
reads and writes to ranges of I/O ports 
and ranges of memory using various 
tests. The memory breakpoint is great for 
debugging C programs with broken point¬ 
ers. You can even write your own custom 
breakpoint tests! 

Periscope requires: An IBM PC, XT, AT 
or close compatible; DOS 2.0 or later; 
128K RAM; Disk Drive; an 80-column 
Monitor. 


What Reviewers Say: 


"This product is a reliable and useful tool for 
any programmer's workshop. A number of 
innovative, helpful features are yours for the 
taking." —Programmer's Journal 

"Periscope has excellent on-line help. We 
were impressed by Periscope's very fast 
response in all its operations. It is a pleasure 
to use, and a refreshingly different product 
. . . offers great value and unique advan¬ 
tages." —Boston Computer Society 


Debug any program, any time! Peri¬ 
scope is, in one user's words, “Robust". 
Use it to debug almost any program, even 
device drivers, memory-resident, and 
non-DOS programs. Debug when DOS 
is broken; debug DOS. Periscope won't 
let you down when you need it. 

User calls Periscope I "Bulletproof"! 

The installation program in Periscope I 
loads the crucial debugger software into 
the RAM board and write-protects it. No 
runaway program can touch this code! 
Coupled with the break-out capability 
and the built-in reliability of the soft¬ 
ware, this protection gives you the most 
powerful crash recovery system available. 

"Outstanding value for the services offered" 
writes one user. "Worth the price!" writes 
another. With the 30-Day Money- 
Back Guarantee, you can't lose! If you're 
not satisfied with Periscope for any rea¬ 
son, just return it within 30 days of 
receipt for a full refund. 

Periscope I: Board, Switch, Software, 
Manual, Reference Card . . Just $295.00 

Periscope II: Switch, Software, Manual, 
Reference Card.Only $145.00 

The U.S. Navy gets Periscopes 
from us . . . shouldn't you? 
Order today! 


For Immediate Shipment Or More 
Information, Call Toll-Free 



800 - 722-7006 


Get Your Programs Up and Running ; 

UP PERISCOPE! 


DATA BASE DECISIONS 

14 Bonnie Lane • Atlanta, GA 30328 
404/256-3860 
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High performance, 
high capacity hard 
disk subsystems 

A Single DOS Volume up to 240 
formatted MBytes in size on your PC is 
only the beginning of Emerald subsystems’ 
features. However, it is a very important 
one to many of our customers. 

Most serious micro computer users are 
familiar with the infamous 32 MByte DOS 
Barrier. Some of you have only read about 
it; others have run up against it head on 
when trying to run PC Focus or a 
downloaded mainframe program. 

If you are one of those who have hit it 
head on you’ll be pleased to know that for 
almost a year Emerald has been shipping 
fixed disk subsystems that solve your 
problem. Subsystems. Plural. 

All Emerald subsystems can be operated 
as a single volume up to their formatted 
capacity. That includes our 36, 50, 70 and 
140 MByte subsystems, in addition to 
the 280. 


C> chkdsk 


£37633536 bytes total disk space 

■65586 h Y t<? * in g hidd£ 

49152 bytes in 2 user files 
237518848 bytes available on disk 

£62144 bytes total memory 
£05152 bytes free 


Actual printout of CHKDSK on 240 MByte 
volume. 


You Determine how many volumes 
exist in your PC, and what size they are. 

You can have as many as 24 volumes, 
and make each one exactly the size it 
needs to be. 

Set-up is menu driven and as simple as 
“How many do you want” and “ How big 
should this one be?” 

Integrate your existing hard drive 

into your new sybsystem. Emerald’s Disk- 
Meld technology makes it possible for 
your XT’s 10 Mbyte, or AT’s 20 Mbyte drive 
to become part of a single large volume. For 
example, if you have an AT with a 20 MByte 



drive and an Emerald 
subsystem with a 70, 
you can use all your 
storage as a single 90 
MByte volume. Disk 
melding makes it easy 
to combine Emerald 
drives with each other or 
with your existing drive to 
get a subsystem with the 
storage capacity you need. 

Operating System and Network 

flexibility is yours for the asking. DOS 
2.X, and 3.X will get you started. But, your 
Emerald subsystem can also support 
multi-user operating systems such as 
XENIX, VENIX, QNX and PC/IX and 
networks such as Novell, Sytek, 
Ungermann-Bass, 3 COM, X-Net, 

10 Net, DNA Systems... 


Additional Features include password 
security, 30 millisecond average access time, 
automatic retreat to a safe landing zone in 
the event of power failure or shutdown, and 
a long list of PC and AT compatible micro 
computers. 

High performance 
1 / a tape backup 

60 MBytes in 12 minutes is FAST 
backup, but there’s more. If your files are 
larger than 60 MBytes, Emerald’s Backup 
and Restore Utility (BRU) software 
will automatically break your File into 
60 MByte sections and prompt you for a 
new cartridge. Of course, restoring is just 
as easy. 



Compact tape drive fits in the AT’s front panel 
expansion space. 60 MByte cartridges are 
certified for high performance and supplied with 
color coded labels. 


Emerald subsystems tcere designed for the PC, 
AT and compatibles such as the AT& T 6300 and 
Compaq DeskPro. 

Menu driven software makes it simple, 
even for novices, to backup or restore 
exactly what is needed, and no more. 
Choose one or more files that were 
modified after a Specified Date and Time, 
one or more Specific Files or Directories, 
or All Files and Directories on a DOS 
Logical Volume. 

Restore data on a different micro 

if you like. Backup up your company’s 
Emerald subsystem in Portland, Maine and 
ship the tape to your office 
in Los Angeles. Because 
of the defect mapping 
technique used 
on Emerald 
hard disks, the 
subsystem in L.A. 
will import your 
data error free. 

Special defect mapping 
technique allows data to be restored on 
subsystems other than the original source. 

The BRU software automatically checks, 
and adjusts to, the defect map of every 
Emerald subsystem before restoring 
data to it. 




IBM PC, XT, AT, & PC/IX™ International Business Machines Corp.— AT&T™ American Telephone and Telegraph Corp.—Compaq & DeskPro™ Compaq Computer Corp.—Ungermann-Bass™ Ungermann-Bass, Inc. - 
Emerald, DiskMeld, BRU & Mainframe Storage for Micros™ Emerald Systems Corp.—UPS™ United Parcel Service.—3 COM™ 3 COM Corp.—DNA Systems™ Network Development Corp.—PC Focus™ Information 























Configured for 
today’s Micros 

The Physical Design of the Emerald 
subsystems lets you determine the 
configuration that will best serve your needs. 
Many of today’s high performance micros 
have sacrificed expansion space in favor of 
compact size; others offer plenty of room for 
additional drives, tape units and expansion 
cards. Emerald subsystems provide you with 
the expansion ability you need. And, they’re 
designed to allow you to continue to expand 
as your needs 


continue to 
grow. No 
matter which 
PC you have, 
there is an 
Emerald 
subsystem 
that will 
meet your 
needs. 


Subsystems are available for the PC, AT and true 
compatibles in a variety of configurations. 




The portable hard drive configuration is 
ideal for security sensitive environments. 
The hard disk is password protected and 
the entire subsystem is small enough to be 
locked in a standard safe or filing cabinet. 


“Expansion 
chassis ” 
subsystem also 
provides 
6 additional 
spaces to add 
cards to your 
PC. 


The 6 Expansion Slots in the 

Emerald expansion subsystems will be a 
welcome addition to many micros. If you 
don’t have enough expansion room in your 
micro, or, if you’ve used every available 
slot, then one of these subsystems is just 
right for you. They are closely matched to 
the IBM PC in size and color, and have 
their own, built-in, power supply. 

Expansion subsystems are available with 
drive sizes to 280 MBytes in capacity, with, 
or without, a built-in 1/4" tape drive. 

When coupled with an AT a truly powerful 
computer system results. 


Internal Expansion is easy on the 
IBM AT and XT. Emerald subsystems are 
pre-initialized and pre-formatted—just 
slide the tape or hard drive you have 
selected into one of the existing expansion 
areas, plug in a couple of cables, tighten 
a few screws and replace the system cover. 
Elapsed time: 10/15 minutes. 

The AT accepts 280 MBytes or any 
single drive up to 140 MBytes and, a 1/4" 
tape drive. The XT accepts any Emerald 
hard drive up to 140 MBytes in size, or the 
1/4" tape drive. 

External and Portable expansion is 
easy and practical with the Emerald Portable 
Subsystems. These IBM color-matched 
subsystems have their own power supply and 
are available with hard drives up to 140 
MBytes in capacity or with a 1/4" tape drive. 

Ordering a tape host adapter card for 
each of your PCs and physically moving 
the 1/4" portable tape sybsystem to where 
it is needed will save you thousands of 
dollars over the cost of individual 
portables for each micro. 


The real backup 
procedure 

Standing Behind You all the way is the 
company that broke the 32 MByte DOS barrier. 



Documentation, host adapter card, software and 
cables are included with each subsystem. 


First, we provide everything needed to 
get you up-and-running quickly. Then, we 
back you up with specialists, available 
16 hours a day, to help with network 
implementation, applications support, 
XENIX and technical questions, and to 
provide 48 hour in-and-out repair service. 


Delivery and Warranty are important 
considerations. Your Emerald subsystem 
will be shipped within 14 days of order, 
via UPS, and comes with a 30 day money 
back guarantee and a 120 day warranty. 
Warranty extensions are available for 
1 and 2 year periods. 



Fast service and fast shipping are company 
policies. 

Users with large database 
applications in factory automation, 
CAD/CAM, accounting, medical, R&D, 
Point-of-Sale and many other areas are 
already telling their friends about 
Emerald. A large percentage of them are 
in Fortune 500 companies, and many 
others are on their way to Fortune status. 

If your company fits one of those 
categories, or, if you’re a smaller company 
with an application you thought could only 
be done on a mainframe or mini, pick up 
the phone. Call Emerald. An Applications 
Engineer is standing by to answer your 
questions, send you literature and refer 
you to an installed site in your area. 

Let one of our customers tell you, first 
hand, how Emerald helped give his 
AT Power. 


fap Emerald 

Systems Corporation 

Mainframe Storage for Micros 

4757 Morena Blvd. 

San Diego, CA 92117 
(619) 270-1994 
U.S.A. 

Telex: 353458 EMERSYS 
Easylink: 62853804 


ENIX™ Microsoft Corp.-VENIX" Ventur Com-QNX™ Quantum Software-Novell 1 '' Novell, Inc.-X-Net™ XCOMP, Inc.-lO Net 1 " Fox Research, Inc. 
uilders. 









ATRON'S PC/AT BUGBUSTERS 


A BUGBUSTER STORY 

Brad Crain, a project 
manager at Software 
Publishing (the people 
who developed both 
PFS:WRITE and PFS: 

FILE), relates the follow¬ 
ing: “On Friday, March 
22, 1985,I was about to 
get on an airplane with 
Jeff Tucker, who was co¬ 
author of PFS:WRITE 
with me, and fly to 
IBM’s Boca Raton, Flor¬ 
ida facility. For a week, 
we had been unsuc¬ 
cessfully trying to isolate 
a bug in a new software 
product. In a last, desper¬ 
ation move, I set up an 
early-Saturday morning 
appointment with 
ATRON. 

“Three of us walked 
through ATRON’s door 
at 8:00 the next morning. 

Using ATRON’s hard¬ 
ware-assisted debugging 
tools, we had the prob¬ 
lem identified and fixed 
by 10:30AM.” 

Mr. Crain concludes: 

“We’d never have found 
the bug with mere 
software debuggers, which have the bad habit of getting 
over-written by the very bugs they’re trying to find. It 
doesn’t surprise me that almost all the top-selling soft¬ 
ware packages were written by ATRON customers. Now 
that they’ve broadened their PC family of debuggers to 
include a PC/AT debugging tool, those of us seriously 
into 80286 development are greatly relieved.” 

ARE YOU TRYING TO DO SOMETHING SCAREY? 

Like developing your AT-based software product in the 
dark? Without professional debugging tools? 

Seven of the ten top-selling software packages listed by 
the THE WALL STREET JOURNAL* were produced by 
ATRON customers. The PC PROBE™ bugbuster 
($1595) accounts for much of this success. Now that the 
PC/AT is the new standard for advanced commercial and 
scientific development, ATRON is proud to announce the 
AT PROBE™ bugbuster ($2495). It has even more 
debugging capabilities than the PC Probe. 


HOW BUGBUSTERS KEEP YOU FROM GETTING SLIMED 

The AT PROBE is a circuit board that 
plugs into your PC/AT. It has an 
umbilical which plugs into 
your 80287 socket and 
monitors all processor 
activity. 

Since AT PROBE can 
trace program execution in 
real time, and display the 
last 2048 memory cycles, 
you can easily answer the 
questions: “How did I get 
here?” and “What are the 
interrupts doing?” 

It can solve spooky 
debugging problems. 
Like finding where 
your program over¬ 
writes memory or I/O - 
impossible with soft¬ 
ware debuggers. 

You can even do 
source-level debugging 
in your favorite lan¬ 
guage, like C, Pascal or 
assembler. And after 
your application is 
debugged, the AT 
PROBE’S perfor¬ 
mance-measurement 
software can isolate 
your application’s 
bottlenecks. 

Finally, the AT PROBE has its own 1-MByte of mem¬ 
ory. Hidden and write-protected. How else could you 
develop that really large program, where the symbol 
table would otherwise demand most of your PC/AT 
memory. 

BORLAND’S PHILIPPE KAHN: “THERE WOULDN’T BE A 
SIDEKICK™ WITHOUT ATRON’S DEBUGGERS.” 

So why waste more time reading though your program 
listing for the ten thousandth time, trying to find why your 
program starts howling with every full moon. Be like 
BORLAND, get your Atron bugbuster today and bust 
bugs tomorrow. 


THE DEBUGGER COMPANY 

20665 Fourth Street • Saratoga, CA 95070 408/741-5900 

*WSJ, June 24, 1985, reporting Softsel figures. © 1985 by ATRON. PC PROBE™ and AT PROBE™ ATRON. SIDEKICK™ Borland. IBM Corp. owns numerous trademarks. Ad by TRBA. 
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WILL FASTIF 

Editorial Voices 

The heart and soul of PC Tech Journal 



D irections is usually (and hopefully) 
a forum about issues of interest to 
our audience in the computer industry. 
This month, it is about a small piece of 
that industry: us. 

I have always been careful about 
tooting this particular horn. PC Tech 
Journal earns its keep by delivering 
well on its promises and not by self¬ 
promotion. We also have done well on 
another front: we have built an out¬ 
standing editorial staff. They deserve 
recognition, and I want you to meet 
them and know a little bit about what 
they do, how they do it, and why. 

EXECUTIVE STAFF 

Executive editor Julie Anderson and I 
decide what will be published in the 
magazine each month, managing editor 
Marjory Spraycar is responsible for pro¬ 
ducing the product, and art director Ina 
Saltz determines how the whole effort 
will look. 

Tooting my own horn is entirely 
inappropriate (although in character) so 
I will keep it short: Johns Hopkins Uni¬ 
versity; Vietnam; Johns Hopkins; ten 
years, General Instrument; software de¬ 
velopment; realtime systems; micropro¬ 
cessors; software tools; two kids; two 
dogs; low-serial-number PC. 

Managing editor Marjory Spraycar 
brought solid publishing experience to 
our magazine when she joined the staff 
in 1983. Her primary responsibility is to 
oversee the flow of material from idea 
to printed magazines. 

Before taking her current position, 
Marjory was the founding managing edi¬ 
tor of a successful city magazine in Bat¬ 
on Rouge, Louisiana. She also wrote 
and published a guide for that city. 

Not knowing she would find steady 
work at PC Tech Journal , Marjory and 
her family settled in Baltimore just a 
mile from the Fastie household; her 
two children and mine attend the same 
elementary school. Her husband, a Me¬ 
dieval studies Ph.D.-turned-computer- 


professional, writes articles that fall into 
his areas of specialty. Marjory is our in- 
house baseball fanatic, keeping us up to 
date on the Baltimore Orioles. 

My right hand on the technical side 
of the house is left-handed executive 
editor Julie Anderson. She began here 
as a technical editor, but after showing 
more than an.ordinary measure of 
sound editorial judgment and working 
more than a little hard, it became clear 
that her skills would be valuable in a 
broader context. Julie now acts as edi¬ 
tor in my absence, plays a key role in 
the editorial planning process, and 
supervises the technical editors. 

Julie has a master’s degree in com¬ 
puter science from The Johns Hopkins 
University and was project manager of 
software tools at General Instrument 
before coming to PC Tech Journal. In 
prior jobs she worked on systems soft¬ 
ware for the IBM 360 and IBM Series/1, 
including realtime work. 

Julie lives in the country with her 
husband, 73 grapevines, two computer- 
literate sons, and two springer spaniels 
who do not seem to notice either the 
viticulture or the computers. 

Just “2 hours and 17 civilized min¬ 
utes” up the Amtrak rails is New York 
City, the home of our dynamic art di¬ 
rector, Ina Saltz. She presides over our 


excellent art department, which creates 
the art that (a) helps explain what we 
publish and (b) makes us beautiful. 

Ina’s career with Ziff-Davis began 
with Creative Computing , as art director 
for the books of CC Press. Because she 
was already knowledgeable about and 
smitten with using computers to pro¬ 
duce graphics, she jumped at the 
chance to fill the vacancy at PC Tech 
Journal. She got her start in computer 
graphics at Time, Inc., where she 
worked on a pilot teletext service. 

Outside of work, Ina is devoted to 
her love of calligraphy, which she has 
taught for nearly a decade at her alma 
mater, The Cooper Union. Other loves, 
not necessarily in order: roller skating 
(a queen, were told); and tennis (she 
was last summer’s singles champion at 
her Long Island club). 

TECHNICAL EDITORS 

Technical editors Jeff Duntemann and 
Caroline Halliday and associate techni¬ 
cal editor Dan Beale are responsible for 
the technical verification of all material 
published in the magazine. 

Jeff Duntemann is our investigator 
for PC/mainframe issues and graphics. 
He is the proud new author of Com¬ 
plete Turbo Pascal (Scott, Foresman), 
which he adds to an already long list of 
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published articles on both computer 
topics and science fiction. 

His undergraduate degree from 
DePaul University reflects his abilities in 
the arts and sciences: a summa cum 
laude B.A. in English with electives in 
physics and calculus. Before joining the 
staff in early 1985, Jeff worked for the 
Xerox Corporation, most recently as a 
senior programmer/analyst. 

Jeff and his wife live with two 
Bichon Frises (they insist these are 
dogs). And, as could be expected from 
an inveterate hacker (he wears the 
badge proudly), Jeff has a houseful of 
computers of varying vintages. 

Caroline Halliday is the newest 
voice on our Baltimore staff, one with 
the flawless accent of her native En¬ 
gland. It is also the voice of an electri¬ 
cal engineer with experience in the 
world of CAD/CAE, systems for scientific 
research, and other engineering appli¬ 
cations. Caroline is our investigator for 
hardware and Tech Notebooks. 

While earning a bachelor’s degree 
(with honors) in electrical and elec¬ 
tronic engineering from the University 
of Manchester, she worked with an 
aerospace and defense systems compa¬ 
ny. From there she moved to the com¬ 
pany that would eventually bring her to 
the United States: Thorn EMI Malco, a 
manufacturer of proprietary electronic 
equipment used in the access control, 
vending, and identification fields of 
magnetic card-based systems. 

After leaving Malco she founded 
High Tech Aid, her own consulting 
company offering engineering advice 
and technical documentation of engi¬ 
neering projects. Caroline and her engi¬ 
neer husband are enthusiastic residents 
of the U.S.A., but find visits to Britain 
necessary to replenish their tea supply. 

Associate technical editor Dan 
Beale arrived at PC Tech Journal in 
August with a shiny new degree in math 
and physics as well as a resume that de¬ 
scribed him as a microcomputer enthu¬ 
siast since the age of 13, a journalist, 
and a quick learner. “I’ll surprise you,” 
said the resume. 

Fair warning. He now has responsi¬ 
bility for articles dealing with many sys¬ 
tems aspects of the PC family, and he 
would probably admit that his knowl¬ 
edge of computers has increased 
exponentially since he joined us. 

Raised on a farm in Ohio, he grad¬ 
uated second in his high school class of 
240 and held an Ohio Board of Regents 
scholarship at Oberlin College. Dan is 
particularly fond of eating peanut butter 
and reading technical manuals. 


COPY EDITING 

Three staff members work to guide our 
content—word by word—from manu¬ 
script to magazine: Susan Holly, Gail 
Shaffer, and Kathleen Peddicord. 

Senior copy editor Susan Holly 
came to PC Tech Journal with two 
strong sets of credentials: bachelor’s 
and master’s degrees from Indiana Uni¬ 
versity’s School of Journalism and pub¬ 
lishing experience in another special in¬ 
terest field, aviation. Before her current 
position she was acting managing editor 
of AOPA Pilot , a magazine for aircraft 
owners and pilots, and production edi¬ 
tor of Aviation Convention News. 

It is Susie’s careful hand that over¬ 
sees the progress of articles through 
each stage of production from manu¬ 
scripts to magazines. Each month she 
provides solid (though anonymous) 
prose for the Table of Contents page. 

After work Susie spends most of 
her time renovating her 100-year-old 
house, except when she takes a break 
to hit a tennis ball or two. 

Copy editor Gail Shaffer assembles 
the letters section every' month, over¬ 
sees the Tech Releases section, and, 
along with Susan Holly, is responsible 
for copy editing articles. 

After earning a bachelor’s degree 
in English, she became publications di¬ 
rector and editor for the Home Build¬ 
ers Association of Maryland, where she 
was responsible for four publications. 

Gail puts us all to shame in the 
area of physical fitness: no one here 
could come close to beating her in a 
game of racquetball. 

Kathleen Peddicord came to us 
with a lot more than most newly grad¬ 
uated college students: she had served 
an internship with a monthly consumer 
magazine. That experience, her ability 
to learn quickly, and her degree in En¬ 
glish have contributed to our efforts to 
publish an error-free publication. 

Kathie is responsible for reading 
galleys and other stages of proof for 
typographical errors; she also gathers 
material every month for the Calendar 
page and participates in the compilation 
of the Tech Releases section. 

After growing up in the country 
outside Baltimore, Kathie now makes 
her home in the city, where she is 
closer to the harbor and a newfound 
interest in sailing. 

ART 

Two important behind-the-scenery 
players are Sharon Reuter, associate art 
director, and Sandra Ray, assistant art 
director. From their offices in New 


York, they work closely with our copy 
department in Baltimore. 

Sharon has solid magazine experi¬ 
ence as an art director. Before joining 
us she was the art director of Telemar¬ 
keting Magazine , a monthly magazine 
in telecommunications, and before that 
at Fairfield County Magazine , a region¬ 
al magazine for that Connecticut county. 
Her B.F.A. degree in advertising art is 
from the Paier School of Art in Ham¬ 
den, Connecticut; she was named the 
best advertising student in her class. 
Sharon’s appreciation of aesthetics finds 
another outlet on weekends: she often 
attends classic car shows in her 1964 
turquoise Chevy Corvair. 

Sandra Ray was an art assistant in 
the reprint department at Ziff-Davis 
before joining us. Her degree is from 
Syracuse University’s School of Visual 
Communications. Outside of work, 
Sandra is a photographer, specializing 
in portraits and weddings. 

ADMINISTRATION 

To many authors and readers of PC 
Tech Journal, our administrative assis¬ 
tant Paula Lamberti is the voice of the 
magazine. She oversees all administra¬ 
tive details, handles telephone calls, and 
sees to it that die office is run in an 
organized, professional way. 

After graduating from Ohio State 
University with a degree in psychology, 
Paula worked for two years in London 
as a secretary for the U.S. Embassy in 
the Department of Commerce. 

Paula is the only member of our 
Baltimore staff to ride the rails to work; 
she spends the half-hour commute in¬ 
dulging one of her talents: needlework. 

Carole Autenzio’s role as an edito¬ 
rial assistant is directly involved with 
the magazine’s greatest editorial inter¬ 
est: developments for the PC. She main¬ 
tains our relationships with vendors of 
PC-related products, tracking and orga¬ 
nizing all press releases sent to the 
magazine. She obtains copies of prod¬ 
ucts for review and keeps up to date on 
a product’s availability and status. 

Before joining us, Carole was the 
office manager for a group of three 
small companies involved in manufac¬ 
turing and selling air conditioning 
systems in computer environments. 

A lifelong resident of Baltimore 
(with a short time out to live in Paris), 
Carole now lives in the same Baltimore 
row house she grew up in. 

I can’t say enough good things 
about the people who work on PC Tech 
Journal. Well, maybe just this: I love to 
come to work. I' 111 —1 
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We put hard disk 
and backup 
where it belongs 


Maximum storage in a 
minimum space. 

A mass storage solution for personal 
computers need not occupy massive 
amounts of space. 

That’s why Kamerman Labs packs an 
entire hard disk storage and backup sys¬ 
tem into a package only 2Vz inches high. 

In fact, our Masterflight system is so 
well integrated with your PC, it looks like 
it should have been there all along. 

Hard disk storage. 

Inside the Masterflight is a high- 
performance hard disk system, available 
in 10,20 or 30 Megabyte versions. You 
get up to 100 times the storage capacity 
of floppies. At up to 10 times the speed. 
Spend more time working and less time 
waiting. 


Streamer tape backup. 

Any professional working environment 
demands a reliable backup solution. The 
Masterflight provides it through a high- 
performance streamer tape that backs 
up an entire 10 Megabytes in less than 
4 minutes. Streamer tapes are available 
in 20,40 and 60 Megabyte capacities. 
Instead of just a hard disk, Masterflight 
gives you a complete data storage 
solution. 


Surge Protector 


Streamer Tape Unit 



Hard Disk Unit 


Controller Cards 


Power Switches 



storage 


Power control. 

Masterflight directs power to your 
computer, monitor, printer and two other 
devices through front panel switches. 

No more blind groping on back panels to 
power up your system. 

Surge protection. 

A little power surge can produce a lot 
of damage. Masterflight protects your 
system with special circuitry that filters 
out spikes, surges and line noise. 

Security. 

Masterflight guards access to your 
system through a fully lockable power 
switch. 

Phone today. Dealer and OEM 
queries welcome. 800-522-2237 
In Oregon, Hawaii and Alaska call 
503-626-6877 



Kqmerman 

Lcibs 


8054 SW Nimbus, Bldg. 6 
Beaverton, OR 97005 
Phone 503-626-6877 


'IBM PC, IBM XT and IBM AT are registered trademarks of International Business Machines. 
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\Y our PC data is endangered. 
I Here’s how Tallsrrass can save 


I Here’s how Tailgrass can save the day. 

Only Tailgrass has the survival strategy you need 
for valuable data. The key: Tape backup. Integrated 
with a hard disk. And supported by a combination 
of features the competition can’t match. 

For example: BackTrack™ It backs lap data when 
you don’t. Automatically. So no matter what, your 
data is there when you need it. It’s new, ours exclu¬ 
sively and it’s standard with every Tailgrass system. 

Plus, we give you PC/T,® the new 
user-friendly tape format that creates 
an error-free filing system for easy- 
access to 60 megabytes of removable j 
tape storage. 

And Tailgrass pumps new life into 
your PC with 25 to 80 megabytes of 
convenient hard disk storage, giving 
, you rapid access to all your pro- 

35, 50 or 80 megabyte hard disk. S ramS and data Without ever having to 

- touch a floppy diskette. 

So save the data. Save your PC. Just call 1-800- 
/ 228JDISK and ask for the Tailgrass dealer nearest you. 

For a framable print of the Megaptera novaeangel iae Whale ,' 
send a check for $3 to:'The Tailgrass Collection, Dept. M, 11100 
W. 82nd St., Overland Park, KS 66214. Visa/MasterCard orders 
call 1-800-228-DISK. Proceeds, plus an additional donation 
from Tailgrass, will be forwarded to World Wildlife Fund. 

__ See us at COMDEX 


\ fk TALLGRASS' 

KItechnologies 

When It's Worth Saving 

Tailgrass,® PC/T,® and Ba.ckTratk™ are trademarks 
of Tailgrass Technologies Corporation'© 1985 Tailgrass 
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“BRIEF, The Programmer’s Editor, is simply 
the best text editor you can buy.” 


John Dvorak, InfoWorld 7/8/85 


Choosing the right program editor is an extremely 
important decision. After all, more time is spent with 
your program editor than with any other category of 
software. A good program editor helps to stimulate 
creativity and produce programs of superior design. 

A poor program editor, on the other hand, can be 
worse than none at all. It can slow you down, get in 
your way, and make even the simplest tasks difficult. 

BRIEF - PROGRAM EDITING YOUR WAY 

Every programmer has an individual style that 
makes their work unique. Most program editors com¬ 
promise that style by forcing the programmer to con¬ 
form to their methods. Not so with BRIEF. 

BRIEF’S most powerful feature is its ability to 
conform to your way of programming. BRIEF can be 
easily tailored/customized to your individual 
preferences. For example, keyboard reassignment 
allows tfTe keyboard to be used in whatever way you 
prefer. Keystroke macros allow long sequences of 
editor directives to be repeated by pressing a single 
key. Plus you can simultaneously work with 
numerous program and data files, and configure 
many windows to control BRIEF’S visual presentation. 

75% OF THE EXPERTS WHO 
HAVE TRIED BRIEF SWITCHED! 

(Call For Details) _ 


“A BONA FIDE UNDO” Steve McMahon - BYTE 
REVIEW “BUILD YOUR DREAM EDITOR’’ MARCH 1985 

Here are Steve McMahon’s exact words: “...BRIEF 
implements a true undo facility, by default allowing 
command-by-command recovery from the last 30 
commands...The number of commands you want to 
be able to undo can be changed.” (up to 300) “Only 
with BRIEF, though, was it possible to undo a macro 
that produced 4000 words of text with a single 
keystroke.” 

EVERY FEATURE YOU WANT 

BRIEF supports practically every feature you’ve ever 
seen, and some you probably haven’t thought of yet. 


• Edit Multiple Large 
Files 

• Windows (Tiled & 
Pop-up) 

• Unlimited File Size 

• Full UNDO (N Times) 

• True Automatic indent 
for C 

• Exit to DOS Inside 
BRIEF 

• Compile programs 
inside BRIEF 

• Uses All Available 
Memory 

• Intuitive Commands 

• Tutorial 


• Repeat Keystroke 
Sequences 

• 15 Minute Learning 

• Reconfigurable 
Keyboard 

• Online Help 

• Search for ‘‘Regular 
Expressions” 

• Mnemonic Key 
Assignments 

• Horizontal Scrolling 

• Comprehensive Error 
Recovery 

• And ... a Complete, 
Compiled. Programmable 
and Readable 

Macro Language. 


wain (argc, argvl 


int 


: wake.c 


int 


handle - 0; 


argc; 

= tsa.Ji 


•include .NineludeNctype.h“ 


/#* 


typedef 
short 


struct 


action, 
state; 

> Fsa: 

•ifdef FSA MAIN 

■ iicr 


Fsa 


fsail[81 = {/* Alphanu* Co 


/* State 0. */ 
/# State 1. */ 
/* State 2. */ 
/* State 3. */ 
/* State 4. */ 


0 , 2 , 
ife, 6, 
0 , 2 , 
0 , 5 , 

0 , 4 , 


: Makefile.h : 


Makef ile.h: 


*# This is the definitions fil 

** Hopefully, it won't be unreasonab 
** that have been written. 

##/ 

typedef struct cwd^truct 

char #c*d_text; 

struct cwd_struct #next_cMd; 

> #Cwd_Ptr, Cud; 


A TYPICAL BRIEF SCREEN 

Notice there are three windows on the 
screen simultaneously and each one is 
viewing a different file. The mainline of a C 
program is visible in the uppermost window; 
the programmer has run a syntax checking 
macro which found a mismatched open 
parenthesis in the arguments to the 
mainline. The other two windows show 
header files containing information crucial to 
the design of the program. BRIEF can have 
an unlimited number of windows and files 
accessed simultaneously. 


Hiswatched open parenthesis. 


Line: 11 Col: 17 


2:17 pm 


BRIEF’S ONLY LIMITATIONS ARE THE ONES YOU SET 

Full refund if not satisfied in 30 days. ONLY $ 195 

FREE with order: “Best of BRIEF Macros” — Contest 
entries include macros for Fortran, C, Calculator, Base 
Converter, etc. Call before November 30. 800-821-2492 


AVAILABILITY: IBM-PC and Compatibles, 
AT. & TANDY 2000 

-Solution 

ystems 


335-P Washington St., Norwell, MA 02061 (617) 659-1571 800-821-2492. 
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COBOL CONSIDERATIONS 

Being the owner of a company that de¬ 
velops custom software for the PC, I en¬ 
joyed your series of articles on COBOL 
(“COBOL Performs,” Ted Mirecki, June 
1985, p. 58; July 1985, p. Ill; August 
1985, p. 107). I was particularly inter¬ 
ested in your findings regarding the 
product offerings from Micro Focus and 
Realia, since we are currently develop¬ 
ing systems in both languages. Because 
our experiences during product devel¬ 
opment using these two compilers have 
led to different findings on some 
points, I thought I would share them 
with your readers. 

Concerning the Micro Focus com¬ 
piler, we were told by Micro Focus that 
future copies of Professional COBOL 
would be copy-protected (ours were 
not) using a scheme that is similar to 
SuperLok. This explains why two copies 
of the compiler are supplied. We were 
also told by Micro Focus not to use 
Professional COBOL on a floppy-based 
system, and through experience have 
found this to be good advice. Anyone 
wishing to develop applications on a 
floppy-based system using Micro Focus 
products should use the Level II 
COBOL and Animator purchased as sep¬ 
arate products (Level II code can be 
recompiled at a later date using Profes¬ 
sional COBOL without modification). 

Whether or not a programmer will 
warm up to Professional COBOL’s edi¬ 
tor will probably be decided by his 
background. Programmers who are ac¬ 
customed to SPF-type editors will find 
this editor clumsy, whereas, control 
sequence veterans, such as users of 
BRIEF, will find that some powerful fea¬ 
tures, such as windowing and macros, 
are missing. The editor definitely is de¬ 
signed to be user-friendly, which helps 
novices to get a fast start, but as you ap¬ 
proach the peak of the learning curve, 
you find, as one programmer put it, that 
“Micro Focus is killing me with love!” 
The editor does have a lot of good fea¬ 


tures, most notably the easy access to 
copy files as mentioned by Mr. Mirecki. 
Hopefully Micro Focus will incorporate 
the use of Micro/SPF into the Profes¬ 
sional COBOL environment as they 
have done with their other product of¬ 
ferings, thereby giving the programmer 
the opportunity to make a choice. 

Mr. Mirecki makes light of the fact 
that the Forms screen painter does not 
allow the programmer to assign mne- 
monic-oriented names to screen fields. 
As good as Forms is at building screens, 
the product is made almost useless by 
Micro Focus’s oversight in this area. 
Since changing a screen layout also 
changes the screen’s field names, exten¬ 
sive program editing could be required 
to achieve a successful compile after a 
screen change, and if the programmer 
wishes to modify the copy file contain¬ 
ing a screen layout to use meaningful 
names, the modification process must 
be repeated every time Forms is used. 

With the exception of a limited 
DOS interface, some operations have to 
be accomplished by loading .BAT files; 
designing systems to be run using the 
Professional COBOL Run Time System 
(RTS) presents no major problems. One 
of the best features of the RTS is an al¬ 
ternative to the Standard Accept/Display 
method of screen handling that is 
extremely fast and powerful. 

One point that Mr. Mirecki and I 
agree on completely is the Animator de¬ 
bugging tool. It is the best I have seen. 

Since Mr. Mirecki stated that 
COBOL is for applications developers 
and must be judged accordingly, I was 
surprised to see that Realia COBOL was 
judged unacceptable, copy protection 
not withstanding. Applications develop¬ 
ers are concerned with speed, effi¬ 
ciency, and productivity, all of which 
Realia COBOL addresses. Additionally, I 
doubt if a serious applications devel¬ 
oper would be working on a floppy- 
based system for any extended length 
of time, especially considering the fall¬ 


ing hard disk prices of today’s market. 
As such, the amount of disk swapping 
or the size of the compiler is not rele¬ 
vant to a review of COBOL compilers. 

Although not having copy protec¬ 
tion would be preferred, the copy pro¬ 
tection of the product has not caused us 
any problems. I do agree that Realia’s 
screen handling is inadequate (unless 
compatibility across machines is a pri¬ 
mary concern) and we use a screen 
generator in place of the standard 
Accept/Display method. 

Even though Realia is targeted at 
companies who would like to download 
the development of mainframe systems 
to PCs (hence the IBM VS COBOL com¬ 
patibility) I agree that considering the 
price, a language reference manual 
should be included, although most of 
its target market is probably well 
stocked with these manuals. 

In spite of the negatives pointed 
out in the article, Realia’s runtime and 
compile speeds are refreshing for a 
COBOL compiler. Additionally, the DOS 
interface is excellent, and provides ac¬ 
cess to DOS function calls that would 
normally only be available to low-level 
language programmers. These points, 
plus Realia’s ability to utilize path 
names that allow a programmer to bet¬ 
ter organize and utilize his hard disk, 
make Realia a very strong candidate 
when choosing a COBOL compiler. 

John C. Noland 
John C. Noland & Associates 

Westminster ; CA 

We have been looking forward to your 
August issue with great anticipation 
even though Ted Mirecki has been 
pretty tough on the COBOL compilers 
he has reviewed through the series. 

As a manufacturer of COBOL com¬ 
pilers for the PC we are supportive of 
promotional efforts and press directed 
towards the language and feel that re¬ 
views such as these should present the 
products with their best foot forward. 
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=Fast! SYSTEM 286 

33 % Faster than IBM’s Powerful PC AT 



SYSTEM 286 
STARTING AT 
$2,495.00 

8 MHz CPU, 
512K RAM, 
Parallel Port, 
Winchester Controller, 
Floppy Controller, 
1.2 MB Floppy, 
83 Key Keyboard, 
Battery Backup 
Clock Calendar 




THE ALR SYSTEM 286 __ __ 

The ALR System 286 is based on the advanced 80286-8 16 bit microprocessor with a system clock rate of 
8MHz. This performance results in running most IBM® PC or XT software up to 350% faster: In seconds 
you’ll be able to recalculate large spreadsheets and instantly load files. 

Compatibility by Design. At Advanced Logic Research, the System 286 was designed to be 100 % IBM PC AT 
bus compatible with full attention paid to the BIOS ROMs resulting in total support of IBM DOS 3.0, 3-1 and 
Xenix™ operating systems. 




2 MEGA BYTE USER MEMORY ___ 

The System 286 CPU Board can be expanded to a full 2 megabytes of parity checked user memory. This saves you 
valuable expansion slots and reduces your total system cost. With the addition of the award winning ALR 
Challenger you will be able to expand your total system memory to an incredible 15 megabytes. 


ADVANCED LOGIC RESEARCH, INC. 

ALR is an engineering and manufacturing company to OEMs and system integrators with the following enhanced CPUs and controller products for the IBM PC: 


CHALLENGER! ALR System 286, IBM PC AT Compatible 
Multifunction Card with 4 Megabytes of RAM, 2 Serial Ports, 
Printer Port and Game Port. 


I/O FLOPPY : Floppy Controller with Clock Calendar, 
Serial Port and Printer Port for the Advanced PC, 

XT or IBM PC. 


FAST 286: 8 Mhz, 2 Megabyte IBM AT Compatible 
ADVANCED PC TURBO : 8 Mhz, 1 Megabyte IBM PC Compatible 
ADVANCED XT TURBO : 8 Mhz, 1 Megabyte IBM XT Compatible 

QUATTRO PL US: Short Card, 4/8 Channel Serial Ports and 
Printer Port for the ALR/IBM PC, XT or AT. 


For more information on a dealer near you, contact ALR and let’s talk about your FAST! System 286. 


/Fall *85 

Booth 3474 ( Weltec ) 


XENIXtm is a registered trademark of Microsoft Corporation 
IBM® is a registered trademark of IBM Corporation 
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ADVANCED LOGIC RESEARCH, INC. 
2991 E. WHITE STAR AVE. 
ANAHEIM, CA 92806 
[714] 666-2951 
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LETTERS 


Our “foot,” as reviewed in the 
August issue, was presented without a 
shoe. There were two major product 
oversights that are in need of correction 
and two general gripes about the nature 
of the review of mbp COBOL. 

The mbpCLEAR utility was simply 
overlooked in the review. This utility, 
which is included with the version 9.0 
COBOL in PC Tech Journals possession 
will clear the mbpSIM module from 
memory thereby freeing 44KB of disk 
space for other needs. The article indi¬ 
cated that mbp will remain in memory 
until the system is reset—this would 
not be a desirable feature. 

The article indicated, both in text 
and in chart form, that mbpCOBOL 
does not support DOS path names. This 
is a very important feature. It is an 
absolute necessity for intelligent sys¬ 
tem design and that is exactly why mbp 
COBOL fully supports DOS path name 
conventions. We include a statement of 
this support in an advertisement we run 
in your magazine. 

DOS path names are supported by 
mbp COBOL during execution in both 
variable and static file assigns. Although 
path names cannot be specified during 
compilation, the compiler may be in¬ 
voked from any directory in the system. 
The source program and the compiler 
do not have to reside in the same direc¬ 
tory as indicated by the review. 

We feel that it is important to point 
out that due to the nature of COBOL, it 
is a language “more for applications 
developers than for hobbyist program¬ 
mers. Accordingly, COBOL compilers 
should be judged a little more 
strictly ...” Furthermore, the article 
is targeted at the “serious applications 
developer.” Why, then, was the review 
based on using a floppy-disk system? 

The use of hard-disk systems, as 
recommended by the manufacturer, 
would result in less inconvenience and 
time spent in program development, 
and it also would allow the compilation 
of large programs that seem to be 
important for the developer. 

Also, one of mbp COBOL’s best 
features (our screen management sys¬ 
tem) only had one short paragraph de¬ 
dicated to it. Micro Focus somehow re¬ 
ceived more attention for its screen sys¬ 
tem. This seemed to lend less credibili¬ 
ty to the review as it appeared as more 
of an advertisement for Micro Focus 
than an accurate review of which prod¬ 
uct’s features were more capable. The 
review of Micro Focus’s screen system 
spent a great deal of time discussing the 
ease with which a developer can fill up 


How to go 
from 

UNIX to DOS 
without 
compromising 
your 

standards 

It’s easy. Just get an industry standard file access 
method that works on both. 

C-ISAM™ from RDS. 

It’s been the UNIX™ standard for years (used in 
more UNIX languages and programs than any other 
access method), and it’s fast becoming the standard 
for DOS. Why? 

Because of the way it works. Its B+ Tree index¬ 
ing structure offers unlimited indexes. There’s also 
automatic or manual record locking and optional 
transaction audit trails. Plus index compression to 
save disk space and cut access times. 

How can we be so sure C-ISAM works so well? 

We use it ourselves. It’s a part of INFORMIX” 
INFORMIX-SQL and File-it!™ our best selling data¬ 
base management programs. 

For an information packet, call (415) 322-4100. 

Or write RDS, 4100 Bohannon Drive, Menlo Park, 

CA 94025. 

You’ll see why anything less than C-ISAM is just 
a compromise. 



RELATIONAL DATABASE SYSTEMS, INC. 

© 1985, Relational Database Systems, Inc. UNIX is a trademark of AT&T. INFORMIX is a registered 
trademark and RDS, C-ISAM and File-It! are trademarks of Relational Database Systems, Inc. 
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PC TOOLS 


Put all the popular features of the NORTON UTILITIES* together with a 
powerful DOS interface. Then make them resident like SIDEKICK** and 
what do you have? PC TOOLS—the only product that lets you execute 
virtually any DOS command from within any other running program! Here’s 
how you might use it: 

• UNDELETE an accidentally erased file while using your word 
processor! 

• FORMAT a data disk without leaving your spreadsheet! 

• COPY files from one subdirectory to another within your communi¬ 
cations program! 

• LOOK at another file (and even edit it) from your graphics package! 

• SEARCH for any file name or text within a file without leaving your 
data base manager! 

• PRINT a file (as text or hex and ASCII) at any time! 

PC TOOLS works on most IBM compatibles, requires 192K, 256K to use the memory resident 
feature. 


PC TOOLS is unprotected, of course, to work great from your hard disk! 

^ENTRAL POINT 503/244-5782 


/Software, Inc. 

97(H) S\V Capitol H\w.. "100 
Portland. OR 97219 


ws* 


M-F, 8-5:30, W. Coast Time 

CHECK. COD WELCOME 
(Prepayment Required) 


$39.95 

plus $3 s/h ($8 overseas) 


’ Norton Utilities is a registered trademark of Peter Norton 
* ' Sidekick is a registered trademark of Borland International 
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WINCHESTER 
WITH BACKUP 



Now, for your IBM PC, PC-XT or PC-compatible 
you can have up to 33 megabytes of primary 
storage with 10 megabytes of cartridge tape or 
cartridge disk backup capable of up to 33 
megabytes using additional cartridges. Our new 
DualStor® gives you a wide choice in a single 
package that is simple to install. DualStor offers 
10, 22, or 33 megabytes of Winchester storage 
with the option of either a 10 megabyte tape 


cartridge or a 10 megabyte removable Winchester 
disk. 

Interface provides a full range of IBM PC and PC- 
compatible storage products that are recognized 
for their performance and quality. Since 1978, 
Interface has been providing quality peripheral 
subsystems for personal computers along with 
complete service and technical support. 


21101 Osborne Street 
Canoga Park, CA 91304 
(818)341-7914 Telex 662949 CNPK 
See us at COMDEX Booth #H8042 


working storage with unnecessary dis¬ 
play data. Mbp has spent the past sev¬ 
eral years attempting to keep this bulky 
information out of the source code—a 
feature completely overlooked. 

We hope that this short critique of 
an otherwise fine review series will be 
meaningful to PC Tech Journal in some 
way. Our customers noticed the review 
and are writing in on their own. This 
seems to indicate that the magazine 
continues to address an informed and 
growing readership and is truly one of 
the industry’s finer publications. 

Michael L. Hicks 
mbp Software and Systems 
Technology, Inc. 

Oakland, CA 

The mbpCLEAR utility was overlooked 
in the review because it was overlooked 
in the documentation. I hesitate to run 
any undocumented program with a 
name like that; after all, it might be a 
disk formatting utility. 

This utility does clear the runtime 
system from memory, but releases that 
memory> for other uses only if the run¬ 
time was the last resident program in¬ 
stalled. If other resident programs were 
installed after it, the cure becomes 
worse than the disease, because a subse¬ 
quent invocation of the runtime will 
chew up another 44KB of memory. 

The sample program sent with your 
letter does indeed demonstrate that 
mbpCOBOL programs fully support path 
names at runtime. The use of path 
names is not documented, however, 
and I could not get them to work in 
my test programs, no doubt through 
some error on my part. I regret the 
error and sincerely apologize for it. 

The review notes that the lack of 
path support at compile time is an in¬ 
convenience, but nowhere does it say 
that the source and compiler must be in 
the same directory. But how do you in¬ 
voke the compiler 'from any directory 
in the system?” I found that all compiler 
overlays must be in the current direc¬ 
tory of the default drive, and setting a 
DOS path does not help. 

All compilers were tested on an 
equal footing, on the same system. I 
chose a floppy-disk system because the 
compilers tested earlier were the smaller 
ones that could well be used on such 
equipment. All the compilers were tried 
on a hard disk, and there mbp COBOL 
ran much better, but so did the others. 

In fact, because of the lack of compile¬ 
time path support, mbp COBOL did not 
benefit as much as some others. 

—Ted Mirecki 


Interface, Inc 


In Canada Santronic Sales, Ltd. (604) 589-4454 IBM is a registered trademark of IBM Corporation 

DualStor is a copyright of I 2 Interface, Inc. 
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If you need easy access 

to your IBM mainframe, 
our Emulation Adapters 
are just the tickets. 


With the IBM Enhanced 5250 Emulation 
Adapter or the IBM 3278/79 Emulation 
Adapter, you can quickly convert your IBM 
Personal Computer into an online terminal. 
Thereby gaining easy access to mainframe data 
without leaving your desk. And making the 
transfer of data between PC and mainframe 
simple. 

What’s more, you can access programs at the 
host and run PC programs simultaneously. 
Switching from one to the other with a simple 
keystroke sequence. 

You can even pick your own printer in most 
cases: the host’s high-speed printer or your own 
PC’s printer. 

Put the power of our most popular 
mainframes on your desk. 

The enhanced 5250 emulation 
card allows you to access the 
IBM System/34, 36 or 38 
with your PC, PC XT, 

PC AT or Portable 
PC. (Remote access is 
available on the System 
/36 and 38 using 
appropriate hardware 
and software.) 

And the 3278/79 card 
lets you and your IBM 
PC, PC XT or PC AT 
interact with the 
IBM 4300, 3081 or 
3083, either local 
or remote. 

You’ll thank us 
for the memory. 

The 3278/79 
card’s emulation 


control program requires only 23K of memory. 

Which means, with our 3278/79 
card, you’ve got more memory left for appli¬ 
cation programs. And less tied up with 
housekeeping functions. 

The key to keyboard familiarity. 

The enhanced 5250 card’s emulation pro¬ 
gram lets you define keyboard functions. Default 
definitions make it easy to map the PC, PC XT, 
PC AT or Portable PC keyboards to the 5291 
keyboard. You can also define 
your own personal keyboard layout 
and play back predefined 
strings of keys. 

The 3278/79 Emulation Adapter 
is now available 
through your dealer. 

The 5250 card 
^ is carried 
by selected 
dealers. Both 
Emulation 
Adapters are 
available at 
IBM Prod¬ 
uct Centers 
% and 
through 
your IBM 
marketing 

representative. You’ll 
be pleasantly surprised by 
the cost of either card. 

So if you’d like to put the power of your 
company’s mainframe to work for you, 
put in one of our Emulation Adapters. 

And you’ll find out why our cards are the 
hottest tickets in town.-— —® 
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DATAFLEX REFLECTIONS 

Congratulations on embarking on a 
much needed comparison of database 
programs (“Evaluating Data Managers as 
Development Tools,” Julie Anderson, 
August 1985, p. 46) and for starting off 
with a gem like DataFlex (“A Data Man¬ 
ager for Diverse Environments,” Chris 
Christian, August 1985, p. 52). If the 
high quality of the articles continues the 
series should become a classic. The 
depth of the article was astounding; I 
have been developing in DataFlex for 
more than a year now and I even 
picked up a trick from your article. 

It is my opinion that DataFlex will 
revolutionize the applications software 
market by enabling the software devel¬ 
oper to provide a much higher level of 
functionality than previously possible. 
My use of DataFlex has enabled me to 


provide a new generation of property 
management software that entirely does 
away with the property, tenant, and ven¬ 
dor numbers used by ordinary property 
management programs to access data. 

In the interest of further educating 
your readers, I must point out that your 
example of the tasks involved in adding 
a field was, for most cases, unneces¬ 
sarily complicated. When adding a field 
to a file in a DataFlex application, never 
add the field in the middle of the rec¬ 
ord, unless there is some reason that 
forces you to do this. There is no rea¬ 
son why middle initial must come be¬ 
tween first name and last name in the 
record. Add it to the end. Since Data¬ 
Flex blocks out records to some stan¬ 
dard record sizes, adding a field will 
most likely not increase the record size, 
and if this is the case, all of the cautions 


mentioned in your article when adding 
a field become unnecessary. There will 
be no field number changes for the 
other fields, thus no need to recheck 
file relationships and indexes, and no 
need to write the file out to ASCII and 
read it back in again. Granted, there are 
occasions when what you describe is 
necessary, but they are infrequent. 

In addition, your description of the 
use of the CLEAR key is inaccurate. 
SAVEing a record will clear the win¬ 
dows for you; it is not necessary to use 
the CLEAR key. The CLEAR key restarts 
data entry when you want to dump the 
data on the screen and start again, or 
when you have FOUND a record and 
wish to FIND another one by entering a 
few identifying characters and pressing 
the FIND key. Also the SUPERFIND key 
is used to FIND records in a related file 


MEX-PC — Full-featured 
modem software for your IBM- 
PC (Versions also available for 
Tandy 2000 and most CP/M ma¬ 
chines). Now can /be menu 
driven • Fully programmable 
function keys • Simple built-in 
programming language for 
custom applications 

development • Choice of 8 
background/foreground 
colors • All popular protocols 
(KERMIT available Dec. 
85) • Automatic & repeat 
dialing • Runs DOS com¬ 
mands and programs while on¬ 
line • "Clones" customized 
versions. 

$59.95 


REO — REmote Operation 
module with password security. 
This inexpensive add-on mod¬ 
ule adds remote access capabil¬ 
ity to your MEX program. It al¬ 
lows you to call up your office 
computer from home — or your 
home computer from your of¬ 
fice — and swap data or text 
files, even programs. Download 
a spreadsheet, rework it at 
home, then send it back, updat¬ 
ed, to your office. Password se¬ 
curity keeps unauthorized per¬ 
sons from gaining access to 
sensitive files. 


TEM — Intelligent terminal 
emulation add-on module for 
MEX-PC. As shipped, MEX emu¬ 
lates an ADM-3A equivalent 
terminal. TEM expands MEX to 
emulate either a Televideo 925 
or DEC VT52/VT100. 

TEM is full-function emula¬ 
tion, allowing you to use re¬ 
mote text processors and 
spreadsheet programs running 
on mainframes that require a 
specific terminal interface. Sim¬ 
ple installation. Fully docu¬ 
mented. 


NightOwl Connection — A 

multi-user on-line service that 
provides you with round-the- 
clock access to MEX support, 
plus all the latest and best in 
public domain and user-sup¬ 
ported software. The Connec¬ 
tion features 36 megabytes of 
free software — some of it ex¬ 
clusive to Connection subscrib¬ 
ers — including 18 megabytes 
worth of programs for the IBM- 
PC and compatibles. MEX-PC 
owners can download all up¬ 
dates to their communications 
program free of charge! 

$100/yr. 

($50/yr. renewal) 


$29.95 


$29.95 


All MEX products have a 30-day, money-back guarantee 


MEX 'n' Match 


FEATURE 

MEX-PC 

Cross- 

©talk® 

PC-Talk © 

Symphony© 

"CLONE " customized versions 

YES 

NO 

NO 

NO 

Run DOS commands & programs 

YES 

YES 

NO 

NO 

Repeat dialing 

YES 

YES 

NO 

NO 

List dialing 

YES 

NO 

NO 

NO 

Maximum baud rate 

57,600 

9,600 

1,200 

9,600 

"Interactive" script files 

YES 

YES 

NO 

YES 

Programmable keys 

40 

10 

10 

*** 

Modem-7 batch transfers 

YES 

NO 

NO 

NO 

CompuServe transfer protocol 

YES 

NO 

NO 

NO 

Price (suggested retail) 

$60 

$195 

$35 

$695 


*** Symphony supports keyboard “macros." 

MEX and MEX-PC are trademarks of NightOwl Software. Inc. • CROSSTALK is a 
registered trademark of Micro Stuf • SYMPHONY is a trademark of Lotus 
Corporation • PC-TALK is a trademark of Headlands Press, Inc. 

NightOwl Software Inc., Rt. 1 , Box 7, Ft. Atkinson, Wl., 53538 


MEX PACK.S 99.95 


As a special introduction to our remote oper¬ 
ating module and terminal emulation system, 
we're offering an all-in-one package for a lim¬ 
ited time only. MEX-PACK is a complete com¬ 
munications package that includes: MEX-PC 
(version 1.50); REO remote operating module; 
TEM intelligent terminal emulation module; and 
a six-month subscription to the NightOwl Con¬ 
nection. Purchased individually, the items in 
this package would cost you $144.85 — a sav¬ 
ings of almost $45! 


Give us a toll-free call at 
1-800-NITEOWL^. 

In Wisconsin, 1-414-563-4013 




S 

NightOwl 

soft ware, i nc. 
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Manx Aztec C86 

is the best C for MS-DOS 

and you can prove it yourself! 

“A compiler that has many strengths... quite valuable for serious work" 
Computer Language review, February 1985 


Manx Aztec C86 - The C For MS-DOS 

Manx Aztec C86 is clearly the best C software develop¬ 
ment system for MS-DOS. Aztec C86 is the only C com¬ 
piler for MS-DOS that provides the level of performance, 
features, documentation, and support required for seri¬ 
ous, professional software development You can prove it 
yourself. All you have to do is order Aztec C86 from 
Manx, evaluate it, and, if you like it, keep it. If you don’t 
like it, send it back within 30 days and we’ll cancel your 
order. 

If you keep your Manx Aztec C86, as 99% do, you’ll be 
in with the best company. 

Manx Aztec C86 Features: 

Optimized C compiler: Unsurpassed for code quality 
and speed. Optionally generates 80186 and 80286 code. 
Full K & R. 

Symbolic Debugger: Execution trace, break points, 
display data in floating point, integer, character, or hex 
format. Evaluate expressions. Detect illegal memory 
stores, modify memory/registers, disassemble code. 

Manx AS86 Macro Assembler: Supports macroes, 
8086,80186, and 80286 instructions in Intel format. Fast 
execution. 

LN86 Overlay Linker: Links small, large, and mixed 
memory model routines, supports overlays, and options 
for producing ROM based code. 

Librarian: Build and modify personal or system run 
time libraries. 

8087/80287 Sensing Library: One library simulates 
floating point, another assumes the presence of an 8086 
or 80287 math chip, the third senses the existence of a 
math chip, and if it finds one it uses it. 

Profiler: Provides a run time analysis of your code to 
pinpoint code segments to optimize. 

UNIX Library: Compatible with UNIX C. F&st I/O. Ter¬ 
minal I/O can be buffered or unbuffered. 

DOS Library: Time and date functions, program fork¬ 
ing (exec), program chaining, directory commands, I/O 
port support, sysint support, BIOS functions, and BDOS 
functions. 

Screen & Graphics Library: Screen and cursor func¬ 
tions. F^st routines for drawing lines, circles, elipses, 
points, and setting colors. 

CP/M-86 Library (-c): Produce programs for 
CP/M-86. 

Large Memory Model: Manx Aztec C86 supports pro¬ 
grams and data of any size. Global data has a max size of 
64k. 

Intel Object Option: Interface to software that re¬ 
quires Intel object format, such as PLINK86. 

Z (vi) Source Editor (-c): F^st, powerful editor, Macro 
capabilities, undo, ctags, buffers for commands and data, 
and all the bells and whistles that make vi fanatics 
fanatical. 


ROM Support Package (-c): Startup routine, linker 
options for separate placement of code and data, special 
utilities like the Intel HEX Utility, documentation, and 
library source. 

Library Source Code (-c): UNIX, screen, graphics, 
and math function libraries. 

Mixed Memory Models (-c): Mix large code and small 
data, small code and large data, or mix within type. 

UniTbols (-c): The UNIX utilities make, diff, and grep. 

One year of updates (-c): As new versions are re¬ 
leased, updates are automatically sent. 

Technical Support: Manx has a full time staff to pro¬ 
vide support via telephone & bulletin board. 

Items marked -c are special features of the Aztec C86-c 
system. 

Manx Aztec C86 is available in four configurations: 
Manx Aztec C86-c, Manx Aztec C86-d, Manx Aztec 
C86-p, and Manx Aztec C86-a. The -p and -a systems are 
not intended for commercial work and do not incor¬ 
porate the same compilers as the -c and -d systems. All 
systems are upgradable. 

Aztec C86-c Commercial System $499 

Aztec C86-d Developer’s System $299 

Aztec C86-p Personal System $199 

Aztec C86-a Apprentice System $ 49 

Manx Cross Development Systems 

Manx Aztec C compilers are available as native or as 
cross development systems for PC-DOS, MS-DOS, 
Macintosh, CP/M-86, CP/M-80, TRSDOS, Apple II, and 
Commodore 64/128. 

Cross development involves two computer systems: 
the development system (HOST) and the execution sys¬ 
tem (TARGET). This method is useful when the TAR¬ 
GET machine is slower or more limited than the HOST. 

HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), 
MS-DOS ($750), CP/M ($750), Macintosh ($750), CP/M- 
68k ($750), XENIX ($750). 

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
CP/M-80, TRS-80 3 & 4, Apple II. Commodore C64. 
8086/80x85 ROM, 68xxx ROM, 8080/8085/Z80 ROM. 
65xx ROM. 

Additional TARGETS are $300 to $500 (non VAX) or 
$1000 (VAX). Call for information, on cross development 
to the 68000, 65816, Amiga, C128, CP/M-68K, VRTX, 
and others. 

How To Become a Manx Aztec C User 

Call 1-800-221-0440 or 1-800-832-9273 (800-TEC 
WARE). In NJ or outside the USA call 201-530-7997. 
Orders can also be telexed to 4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also he mailed to Manx Software Systems. 
Box 55, Shrewsbury, NJ 07701. 

For More Information: call 1-800-221-0440, or 201- 
530-7997, or write to Manx Software Systems. 

Manx maintains a large professional staff to service 
and support Manx users. You will get fast delivery and 
great service dealing directly with Manx. 


Support Software for Manx Aztec C86 

C-tree $395: B-tree database system. Easy to use. 
Available for Aztec C for MS-DOS, Macintosh, CP/M-86, 
CP/M-80, and others. Includes source. 

PHACT $250: Powerful database system. Available 
for Manx Aztec C compilers for MS-DOS, CP/M-86, 
CP/M-80, and Macintosh. 

PANEL $295: Create screens via simple, powerful 
editing commands. Select colors, edit fields. Directly in¬ 
put data to a multi-keyed file utility included with the 
system. 

SunScreen $99: Create and modify formatted 
screens easily. Validate fields, select colors, create 
screens for both the color and monochrome cards. With 
library source SunScreen is $199. 

WindScreen $149: Combines SunScreen with a pow¬ 
erful window utility. 

Windows for C $195: Versatile window utility that 
supports IBM PC compatible and some non-compatible 
environments. 

AMBER Windows $99: Powerful, low priced window’ 
package. 

HALO $250: The ultimate C graphics package. It sup¬ 
ports viewports, shapes, and multiple graphics cards. A 
less expensive version is available for just the PC mono 
and color cards. 

Fir^Time $295: Syntax checking while you edit great¬ 
ly shortens compile time. 

Pre-C $395: Powerful Lint-like utility locates struc¬ 
tural and usage errors. Easily checks multiple files for 
bad parameter declarations and other interface errors. 
Lint users will find the user interface a dream come true. 

PC-LINT $98: Lint-like utility that supports large 
memory models, has clear error messages, and executes 
quickly, has lots of options and features that you wouldn’t 
expect at this low price. 

Greenleaf Functions $185: Source for over 200 C 
and assembler functions. They are great, they work, they 
are used extensively, and are economically priced. Clear 
documentation and easy to use interface round out an 
impressive package. 

C Utility Library $185: C and assembler source for 
screens, windows, color graphics, asynch communica¬ 
tions, and more. The color graphics and speed of this 
package are impressive. 

Plink-86 $395: MS-DOS linkage editor for producing 
and maintaining overlayed programs. It works with Aztec 
C86 in Intel object format mode. 

30 D^y Guaranty: 

Any iManx Aztec development system can be returned 
within 30 days for a refund if it fails to meet your needs. 
Restrictions are that the original purchase must be 
directly from Manx, shipped within the USA, and the 
package must be in new condition. Returned items must 
be received by Manx within 30 days. A restocking fee may 
be required. 

Discounts: 

There are special discounts available to professors, 
students, and consultants. A discount is also available on 
a “trade in” basis for users of competing C systems. 

Manx Aztec C Distribution: 

In the USA, Manx Software Systems is the exclusive 
distributor of Aztec C. Telephone or mail order sales 
other than through Manx are unauthorized. 


MANX 


To order or for information call: 

800 - 221-0440 


UNIX 1 a a ra yaw rad TM of Bad Labonftxvaa. LafOca TV Latina Inc . 0-1 raa TV Famxxn. Inc . PHACT TV PHACT ASSOC . Cl Opnrmong CM TV Computer InnoaBona. Inc . 
MACINTOSH. APPLE TV APPLE. INC . PraC. PUNK M TV PHOENIX. HALO TV Media Cybernetic*, Inc . Gterp. PC-Hoi TV QIMPLE SoAwara Wlndecreen SunScreen TV Surifcc, 
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WE WILL MATCH ANY PRICE ADVERTISED IN THIS ISSUE 


* Free UPS ground shipping. 
For next day air service 
add $7. 

* Free air shipping on orders 
over $300. 

* VISA, MASTERCARDS 
AMERICAN EXPRESS 


’ For C.O.D.’s add2%— 
minimal service charge is $3. 

> Company & school admin¬ 
istration purchase orders 
accepted upon approval. 

IBM 


■ Personal & company checks 
will delay shipping 2 weeks. 

• Prices & availabilities subject 
to change without notice. 

■ We do not guarantee 
machine compatibility. 


SPECIALS 

DB Master . $297 RBase5000 . $399 

Multiplan . $125 Sidekick (Unprotected) . $48 


BUSINESS 

Accounts Payable . 

Accounts Receivable .... 
Advanced DB Master .... 

DBase II . 

DBase III . 

Electric Desk . 

Framework . 

General Accounting . 

Inventory Control . 

Lotus 123 . 

Main Street Filer . 

Microsoft Chart . 

Microsoft Mouse . 

Microsoft Multiplan . 

Microsoft Project . 

Microsoft Spell . 

Microsoft Word . 

Multimate . 

Overhead Express . 

PFS: Access . 

PFS: File . 

PFS: Graph . 

PFS: Plan . 

PFS: Report . 

PFS: Write . 

Supercalc3 . 

Symphony . 

WordPerfect . 

Wordstar 2000 Plus . 

Wordstar Professional ... 


$416.50 

416.50 

346.50 

346.50 

486.50 

206.50 

486.50 

416.50 

556.50 

346.50 
34.96 
175.00 

122.50 

136.50 
175.00 
35.00 

262.50 

346.50 

136.50 
98.00 
98.00 
98.00 
98.00 

87.50 
98.00 

276.50 

486.50 

348.50 

416.50 

346.50 


EDUCATION 

Math Blaster . 

Math Maze . 

Mission Algebra . 

Moptown Parade . 

Number Stumper . 

Snooper Troops Case 2 ... 


$34.96 

27.96 

31.46 

27.96 

27.96 

23.06 


Speed Reader . 48.96 

Spell It . 34.96 

The Most Amazing . 27.96 

Typing Tutor III . 34.96 

Word Attack . 34.96 

GAMES 

Baron . $41.96 

Battle of the Bulge . 27.96 

Deadline . 34.96 

F-15 Strike Eagle . 24.46 

Flight Simulator . 34.96 

Gato . 27.96 

One-on-One . 28.00 

Planetfall . 27.96 

Sargon III . 34.96 

Seastalker . 27.96 

Seven Cities of Gold . 28.00 

Sorcerer . 31.46 

Ultima II . 41.96 

Ultima III . 41.96 

Zorkl . 27.96 

Zorkll . 31.46 

Zorklll . 31.46 

HOME 

Dollars & Sense . $125.96 

Financial Cookbook . 35.00 

Home Accountant . 105.00 

Managing Your Money .... 139.96 

Turbo Pascal . 48.96 

Turbo Pascal (8087) . 76.93 

Turbo Tutor . 24.46 

UTILITIES 

Concurrent PC DOS . $206.50 

Fancy Font . 126.00 

ThelDir . 66.50 

The Direc-tree . 34.96 


IF YOU DON'T SEE THE TITLE YOU WANT, CALL US 
Call Toll Free to place your order 

1 - 800 - 826-2447 1 - 800 - 222-0697 

Calls originating outside Colorado Calls originating inside Colorado 
Western time zone may call 8 am-11 pm Eastern time zone may call 9 am-8 pm 

7830-A North Academy Blvd., Colorado Springs, CO 80918 
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once you have FOUND the main rec¬ 
ord. For example, use FIND to find a 
tenant, then when the tenant is on the 
screen, use SUPERFIND to find the first 
tenant transaction. 

It is not true that DataFlex lacks a 
provision for converting between char¬ 
acter strings and dates. The user must 
simply MOVE the date type of variable 
to the string type of variable, or vice 
versa. Conversion is automatic. 

And, DataFlex can test for the exis¬ 
tence of a file. An indicator, SEQEOF, 
will be set to true if DIRECT_INPUT 
FILENAME is executed and FILENAME 
does not exist. FILENAME can be any 
type of file. I use this method to test for 
the existence of a DataFlex program 
before trying to chain to it. 

DataFlex provides FIELD-level lock¬ 
ing, not just RECORD-level. 

One very impressive characteristic 
of DataFlex is its multileveled approach. 
In level 1, a single file application can 
be generated by a new user with no 
knowledge of the DataFlex program¬ 
ming language, by using AutoDef and 
Query. At this level, the source code for 
your data entry and reporting modules 
is generated for you, and can be modi¬ 
fied, leading you to Level 2. Level 2 in¬ 
volves using the DataFlex language to 
handle more complex multifile applica¬ 
tions. Then there is Level 3, modifica¬ 
tion of FMAC to create your own use of 
the Pascal source code library to Data¬ 
Flex, allowing modification of the Data¬ 
Flex language itself. 

In addition, DataFlex publishes an 
applications library of applications writ¬ 
ten in DataFlex. In addition to standard 
applications, it includes such items as a 
DataFlex cross-reference utility program 
(FlexRef), books on learning DataFlex, 
and extensions to the DataFlex lan¬ 
guage. There are also various user 
groups throughout the country. There 
is even a DataFlex specific magazine, 
although it is in Swedish. 

Kaye K. Caldwell 
Oakland\ CA 

Ms. Caldwells caution to appeitd fields 
to a DataFlex record definition instead 
of inserting them underscores my point 
that “inserting a field can be disas¬ 
trous. ” For some database managers 
this is not true, which is why> I choose to 
elaborate on the point. I do find it diffi¬ 
cult to return to an old application 
only to find the data layout is not 
organized in any apparent order. (I 
have fixed a problem or two twice be¬ 
cause the name and location of an 
added field did not con vey ; its use.) 
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mbp COBOL 
$1000 


Please send complete 
mbp COBOL information to: 


Now, the mbp COBOL Compiler 
offers unrivaled convenience to go 
with its unmatched performance. 

Here are the convenience features 
you’ve wished for: 

1) an enhanced Screen Management System 
with program-controlled video attributes and 
color; 2) support for PATH & sub-directories; 

3) DOS command execution from within 
a COBOL program; 4) ‘permanent’ 

DEFAULT modification. 

The new mbp Compiler has them 
all! And they’re exclusives: you get 
them only with mbp. 


wavs. 




mbp COBOL: the choice 
of professionals. 

It’s no surprise more and 
more companies like Bechtel, 
Bank of America, Chase, Citicorp, 
Connecticut Mutual, Hughes 
Aircraft, McDonnell-Douglass, 
and Price-Waterhouse choose 
mbp COBOL. 

Make it your choice, too. 
Just send the coupon, or call, 
for complete information. 
Today. 

Visit us at COMDEX, Booth 4658 


•128K system with hard disk required IBM PC & AT are IBM TMs; Netware is a Novell. Inc. 
TM; Level II is a Micro Focus TM: R-M is a Ryan-McFarland TM; Microsoft is a Microsoft TM. 


NAME 


Plus, it’s 4 times faster. 

Because the mbp COBOL 
Compiler generates native machine 
language object code, it executes programs 
at least 4 times faster (see chart). Now, we’ve 
made that performance even more convenient 
to use. 


COMPANY_ 

ADDRESS_ 

CITY/STATE/ZIP 


PHONE 


The complete COBOL. 

An Interactive Symbolic Debug Package included stan¬ 
dard; Multi-keyed ISAM structure; SORT & CHAIN; GSA certification 
to ANSI 74 Level II; IBM/PC-AT and TI Professional compatibility; with 
mbp, you get it all. Optional: IBM-PC Network and Novell interfaces. 
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mbp Software & Systems Technology, Inc. 

1131 Harbor Bay Parkway, Suite 260 
Alameda, CA 94501 

Phone 415/769-5333 


GIBSON MIX Benchmark Results 

Calculated S-Profile 

(Representative COBOL statement mix) 

Execution time ratio 


mbp* 

Level IP 

R-M* 

Microsoft* 

COBOL 

COBOL COBOL 

COBOL 

1.00 

4.08 

5.98 

6.18 






























BOTH NOVICE & PROFESSIONAL 
APPLICATION PROGRAMMERS 
WILL SAVE DEVELOPMENT 
TIME WITH 



A PROFESSIONAL 
QUALITY FILE 
MANAGEMENT SYSTEM 


• Password Protection 

• Balanced B Trees 

• Unlimited Records 
Per File 

• Retrieve Keys In 
Sorted Order 

• Modifiable Keys 

• Generic Search 

• Multi Key Access 

• Fast Retrievals 

• Call From BASICA, 
TURBO PASCAL, or 
LATTICE C. 

DETAILED MANUAL IS ON DISKETTE, 
YOU PRINT IT ON YOUR PRINTER. 

DISKS ARE NOT COPY PROTECTED. 


INTRODUCTORY OFFER 


S7495 

OFFER ENDS NOV. 30, 1985 

TO ORDER CALL 

800 - 544-0455 

(IN CA. CALL 714-544-1673) 

PAYMENT BY CHECK, MC OR VISA 
Phone Support Contract $45/Yr. 
Shipping Charges $5.00 
CA Residents Add 6% Tax 

FOR MORE INFORMATION 
CALL 714-544-1673 


USE FOR 30 DAYS. IF YOU ARE 
NOT COMPLETELY SATISFIED 
RETURN IT FOR A FULL REFUND. 


ADVANCED DATA SERVICES 

285 E. MAIN STREET, SUITE 2 
TUSTIN, CALIFORNIA 92680 
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The reader's description of the 
CLEAR key>’s use is more accurate than 
that implied in the review. Pressing 
CIJiAR after SAVE is unnecessary, but 
doing so is harmless. Flex keys are a bit 
tricky at first, yet in them lie many of 
the functional extensions possible in 
DataFlex that one might not even at¬ 
tempt with other- systems. And, MOVE 
does convert between data types—my 
oversight and, indeed, a subtlety> of the 
DataFlex language. 

Testing for the existence of a file is 
very important to me, perhaps because I 
tend to use files as system status indica- 
tors and view files as pennanent, global 
variables. DataFlex has no built-in 
function to test for the existence of a 
file. Opening the file for input and then 
testing!tapping for errors is a very 
BASIC-like method of performing the 
file-test task. But to me it is a form of 
negative logic. Open the file, check for 
errors; if there are none, the file exists. 
On some older systems, opening a file 
that is set read-only will result in a fatal 
error and abort the application. / avoid 
such systems now that better ones are 
available, but the paranoia remains. 

Ms. Caldwell's observation of Data¬ 
Flex levels is astute. How nice for a user * 
to be able to learn a system by> degrees 
that relate directly to his understanding 
of the system's inner workings. 

—Chris Christian 

I disagree with three statements made 
by Chris Christian: “DataFlex seems to 
be a product that would meet the needs 
of most applications developers . . . 
The nature of DataFlex encourages 
modular applications designs . . . Data¬ 
Flex deserves a favorable consideration 
as a development system.” 

The main problem with DataFlex, 
as pointed out by your author, is that it 
numbers everything and never lets the 
application know which number is 
which file and which field; and there 
simply is no data dictionary. You can¬ 
not build independent modules in 
DataFlex because there is no way to let 
one module know the changes you 
have made in an independent way. You 
must change the code in all applications 
(there is no library or copy facility, so 
for any changes you make you have to 
manually propagate and recompile all 
affected programs). 

Here are a few things Mr. Christian 
did not mention in his review: 

• DataFlex accepts letters that are en¬ 
tered into a declared numeric field. 

• A user is not able to directly erase or 
delete a data file from DataFlexs own 
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MBASIC 

Programmers 

save Time & Money with 


HELP MESSAGE 


SYSTEM 


Minimize documentation! Create 
and edit, context sensitive, 
interactive help and/or tutorial 
functions. Turns your text 
information into callable 
libraries. Overhead to your 
program is insignificant. 

B-PLUS TREE SUB SYSTEM 

Can use unique or non uniaue 
keys. Direct and sequential 
accessing, variable length keys, 
multiple non unique keys ana 
and multiple keys per record. Get 
First, Next, Last or Prior key in 
sequence. Can access a key field 
in a file of 32,000 records in 
less than 1 second! 

SCREEN BUILDER SYSTEM 

Using either the built in editor 
or your word processor, create 
edit fields of any length 
anywhere on the screen with full 
screen editing within each field 
and full screen movement from 
field to field. The generated 
code is ready to insert in your 
program. Does not make any calls 
to BIOS. Does not use BLOAD 
orBSAVE. Bulletproof editing. 

TM 

EZ SCREEN 

An Assembler language routine 
embedded in a basic subroutine 
to perform screen handling 
ana windowing functions when 
called from a Basic program. 


Priced 
As Low As 


$ 

59 


Each 


< 


30 DAY 
$ BACK GUARANTEE 
NOT COPY-PROTECTED 
NO ROYALTY 


Any 1 Program $79 
Any 2 Programs $138 ($69 each) 
Any 3 Programs $198 ($66 each) 
All 4 Programs $236 ($59 each) 


Visa, Mastercard, Checks or C.O.D. 
CA residents add 6.5% sales tax 
No shipping charges 


STERLING 

CASTLE 

702 Washington Street Suite 174 
Marina Del Rey, California 90291 
(213)306-3020 . 
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Those who insist on C compiler performance 
are very big on MarkWilliams. 


And the compiler is just part of our total C Programming System. 



These and other powerful 
r utilities now included in the C 
Programming System: 

1 make: compiles only what’s necessary 
from multiple modules, a powerful pro¬ 
gramming discipline 

• diff: identifies differences between two files 

• m4: macroprocessor expression editing 
and substitution 

• egrep: extended pattern search 

• MicroEMACS: full screen editor with source 

COMPILER FEATURES 

• Runs under MS-DOS 

• Full Kernighan & Ritchie C with recent 
extensions including void and enum 

• Register variables for fast, compact code 

• Full UNIX™ compatibility and complete 
libraries 

• Large and small memory models 

• MS-DOS linker compatibility 

• 8087 Support 

• One-step compiling 

• English error messages 

• ROMable code 

• Linker, assembler, archiver 

• Extensive third party library support 

csd C SOURCE DEBUGGER 

• Debugs at C source level without assembly 
language 

• Separate evaluation, source, program and 
history windows 

• Can execute any C expression 

• Capabilities of a C interpreter, but runs in 
real time 

• Set trace points on any statement or variable 


© 1985 Mark Williams Company 

UNIX is a registered trademark of Bell Labs. 


Mark Williams’ C compiler has earned a place 
in some very big companies for some very good reasons: 
it proves the benchmarks right with the speed, code 
density, consistent performance and expert support 
required in professional development environments. 

But a total development tool shouldn’t stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams’ C Programming Systems 
includes the csd C Source Debugger with true source 
level debugging to speed your programming job. 

And only Mark Williams’ new 3 0 version includes 
utilities like “make” to make quick work of even the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams’ C Programming System. 

All for only $495. Ask about our 30-day money back 
guarantee when you call 
1-800-692-1700 to order today.* 

Vou’ll be big on the total 
C Programming System from 
Mark Williams, too. 

*In Illinois call 312-472-6659. 



Mark 

Williams 

Company 


1430 West Wrightwood 
Chicago, Illinois 60614 
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internal file directory of his applica¬ 
tions and databases. 

• Even though it is advertised as being 
able to handle up to 18 digits, if you 
enter more than 10 in a numeric key 
field, DataFlex hangs. 

• The access method is proprietary, so 
there is no way to retrieve (and/or 
update) database records in a pro¬ 
gramming language. 

• Representatives of Data Access, the 
provider of DataFlex, are impolite and 
sometimes incorrect on its help line. 


• Even though DataFlex is supposed to 
be a multi-user package, every user 
must have a copy of every executable 
file in his own personal workspace. 
According to DataFlex, it is impossible 
to have one central copy of the read¬ 
only program code for, say, an MP/M 
or NStar system accessible to all users. 

• Because DataFlex is interpreted you 
might expect to debug your programs 
more easily because you could have 
access to runtime values. Not true, 
and worse, the error messages are as 


cryptic in this interpreted system as in 
any compiled one. 

• DataFlex is not a database system ac¬ 
cording to any definition I know. You 
do not define all the elements you 
want to keep track of and then define 
separate views as the applications 
evolve. Rather it is a limited file sys¬ 
tem in which there can be up to six 
one-way relations between the fields 
of any two files. DataFlex has no 
knowledge of a system’s overall data 
elements, so it cannot detect duplicate 
or inconsistent definitions. Further, it 
defines some attributes in programs 
instead of in data definitions. 

• DataFlex does not support windows. 

In this system the term is used as a 
synonym for field. 

• Compile time is long, sometimes 
more than 20 minutes on a PC. Since 
you have to recompile after every 
change, one spends a great deal of 
time in front of the computer. 

• In order to clear the screen, DataFlex 
writes a blank into every position. 

I have overcome many of Data- 
Flex’s shortcomings, most often stimu¬ 
lated by Data Access’s determined insis¬ 
tence that it was impossible. I have 
added a data dictionary, made DataFlex 
databases accessible by programming 
languages, eliminated the ponderous 
menu system, maintain only one copy 
of the programs in one central account, 
and found a way to erase a DataFlex 
database. I also have developed a front- 
end that generates DataFlex programs 
so that one does not have to try to plow 
through the supplied documentation. 

Data Access Corporation is not 
market-driven, so I can’t wait to read 
your reviews of other, real database 
management systems that might be 
appropriate for systems development. 

Stan Rifkin 
McLean, VA 

Mr. Rifkin’s letter points out an impor¬ 
tant aspect of PC Tech Journal’5 series 
comparing database managers. The pri¬ 
mary> focus of the series is to compare 
how suited different products are as 
tools that sophisticated developers can 
use to create one standard application 
(the editorial system). The application is 
to be used by a nontechnical end user. 
With this in mind, the ease or difficulty 
that a developer may experience in 
creating the editorial system with a par¬ 
ticular database management program 
such as DataFlex deserves comment. 

The development process is not, how¬ 
ever, the only measure of a database 
manager. If we viewed these products as 



READ/WRITE YOUR SYSTEM 34/36/38 
DISKETTES AND TAPES USING AN IBM PC 


Our "FILE CONNECTION" system can read/write your data 
files on 8" diskette using an IBM PC. Our programs support all 
system diskette formats including the new IBM System 36-PC 514" 
format. Transfer of a 1 Mbyte data file requires less than two 
minutes. Many of our customers previously used 5251 or BSC 
connections and switched to our diskette system. System price 
including 8" diskette drive and software is only $1795. 

Our "TAPE CONNECTION" system can read/write your large 
data files on 9 track 1600 BPI magnetic tape using an IBM PC. 
Transfer of a 10 Mbyte data file requires five minutes. System 
price including tape drive and software is $3995. 

Since 1982, we have installed thousands of systems at customer 
locations around the world. Call us today for help in solving your 
System 34/36/38 diskette or tape conversion problems. 


Flagstaff Engineering 

1120 W. Kaibab Flagstaff, AZ 86001 (602) 779-3341 Telex 705609 
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Now there is an even better structured, 
compiled programming environment than PROMAL. 
Introducing PROMAL 2.0 for the IBM PC, 
the Apple II, and the Commodore 64. 


U ntil now, the best next language 
for the serious programmer 
was PROMAL™ Now, it's the new 
PROMAL-PROMAL 2.0. 

PROMAL 2.0 provides the 
same sophisticated struc¬ 
tured programming 
environment, the 
same fast one-pass 
compiler, the 
same speed of 
execution, the same 
powerful commands 
of the earlier release 
—plus a host of useful 
new features. 

Not just a language. 

A complete 

programming environment. 

PROMAL-the PROgrammer's 
Micro Application Language— 
provides you with a complete pro¬ 
gramming environment, including 
a structured, high level language, a 
powerful program Editor, and a 
compiler that quickly turns your 
source code into compact, rapidly 
executing object code. Plus a 
library of integrated machine- 
language subroutines for fre¬ 
quently used tasks. And for the 
Apple II and the Commodore 64, 
PROMAL provides a DOS-like 
operating system Executive. 

PROMAL 2.0- 
Even more of a good thing. 

In addition to all of the features 
that have made PROMAL users 
declare it "the best language Eve 
ever used" PROMAL 2.0 provides: 

• Overlays that can be 
compiled separately for modular 
programming. 

• Program size greater 
than 64k. (IBM PC only). 



NEW for PROMAL 
The Graphics Toolbox* 

Twenty fast subroutines for creat¬ 
ing sophisticated, high-resolution 
graphics, including windows, clip¬ 
ping, scaling, and text-on graphics 
using scaled, rotated, user-defined 
fonts. $29.95. 

’Available for the Apple II and the 
Commodore 64 


• True machine-to-machine 
portability. 

• True 808X object code for 
the IBM PC. 

Let us prove that PROMAL is 
your best next language! 

Buy PROMAL 2.0 and 
try it for 15 days. If you 
don't believe it's your 
best next language, just 
return it for a full 
refund. 


PROMAL Features 

• Structured language with 
indentation. 

• Fast, one-pass compiler. 

• Simplified syntax. 

• No line numbers. 

• Multi-dimensional arrays, strings 
and pointers. 

• Long variable names. 

• Global, Local variables. 

• Byte, Word, Integer & Real types. 

• Decimal or Hex numbers. 

• Functions and procedures with 
passed arguments. 

• Built-in I/O library. 

• Control Statements: IF-ELSE, IF, 
WHILE, FOR, CHOOSE, BREAK, 
REPEAT, INCLUDE, etc. 

• Compiler I/O from/to disk or 
memory. 

Executive* 


Command oriented with line 
editing. 

Allows multiple user pro¬ 
grams in memory at once. 
Function key redefinition. 
Program abort or pause. 


Order Form 

My system is (check one) 

□ IBM PC/100% compatibles □ Apple Ilc/IIe 

□ Commodore 64/128_ 

□ Developer's Version-Compiler, Editor, 
Library, Demo disk, 280-page manual, (plus 
Executive for Apple and C-64) and stand¬ 
alone program generation. 

$99.95 -I- 5.00 s/h. 

□ End-User System for Apple II and Commo¬ 
dore 64-all features ot Developer’s version 
except stand-alone program generation. 
$49.95 + 5.00 s/h. 

□ Demo System-32-page "Meet PROMAL" 
manual and demonstration disk. 

$10.00+ 2.50 s/h. 

□ Graphics Tool Box for PROMAL-Available 
for Apple and C-64 only. $29.95 + 2.50 s/h. 


22 resident system commands. 
Unlimited user-defined commands. 
Prior command recall/edit. 

I/O redirection to disk or printer. 
Batch jobs. 

Editor 

Full-screen, cursor driven. 

Function key controlled. 

Line insert, delete, search. 

String search and replace. 

Block copy/move/delete/ 
read/write. 

Auto indent, undent support. 

Edit after error. 

Library 

50 machine language commands. 
Memory resident. 

Call by name with arguments. 
Formatted real output, string oper¬ 
ations and much more. 

’Apple II and Commodore 64 only. Requires 
one disk drive and 80-column card for 
Apple (He, lie only). 


1 - 800 - 762-7874 

In NC: 919-878-3600 

Systems Management Associates 
3325 Executive Drive, Dept. TJ-1 
Raleigh, North Carolina 27609 
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□ My check is enclosed. 

□ Please charge to my 

— Visa _Mastercard 


Card Number 


Expiration Date 


Signature 


Name 


Address 


City, State, Zip 

NC residents add 4-1/2% sales tax. 
Foreign orders add $15.00 additional s/h. 
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AW . . . 


WHAT THE HECK! 


ProDesign II 

The Easy to Use CAD System! 


ProDesign II is one of the most advanced GAD packages available 
for microcomputers. We think it’s absolutely the easiest to use. 
With competitive GAD systems priced at $ 1500 to $2500, we were 
posed with the problem of setting our price. 

ProDesign II works a wide variety of digitizers and mouse 
devices. It works with nearly any plotter or printer available for 
the IBM PG ProDesign n can produce plotter quality drawings 
on ordinary dot matrix printers - a feature found exclusively on 
ProDesign II ProDesign II utilizes a virtual screen 4 times the 
size of the physical screen to make it practical to produce draw¬ 
ings on a normal resolution IBM monitor. ProDesign II is truly 
an outstanding GAD package for the IBM PC and compatibles. 
The question we had to answer was: Even though we had abetter 
product, should we price it higher than the other GAD systems, 
on the market? 

We did market studies and calculations. We consulted with 
experts We drew charts and graphs We used the finest spread¬ 
sheet programs money could buy. When it came right down to it,, 
we still didn’t know what to sell ProDesign II for. $2995? $2495?' 
$1995? We even considered $995. 

Then, in the great American tradition, we said, “AW.. .WHAT' 
THE HECKJ Let’s see the other guys beat this price!” ProDesign 
II costs $299. At that price, you can’t go wrong! 


AW.. .WHAT THE HECK! 

$299.95 



THE SPACE SHUTTLE DISCOVERY 


American Small Business Computers 
118 South Mill 
Pryor, Oklahoma 74361 
918 / 825-4844 


B 1 BOMBER 


THIS DRAWING WAS PRINTED ON AN 
EPSON RX-80 DOT MATRIX PRINTER. 
RESOLUTION IS .005“ - 
MORE THAN 4 MILLION DOTS! 
BETTER THAN MANY PLOTTERS! 



Why should you get ProDesign II? Four simple reasons: 

1. ProDesign II is easy to use. You won’t have to spend 
weeks learning simple functions. 

2. ProDesign II works with the hardware YOU own 
ProDesign II supports most printers and plotters 
available for the IBM PC, as well as a wide variety 
of digitizers and mouse devices. 

3. ProDesign II can produce plotter quality output 
on oiximary dot matrix printers. (The B1 Bomber 
above was printed on an Epson RX-80.) 

4. ProDesign II is priced 70% to 80% below competitive 
products! 

What do you need to run ProDesign II? An IBM PC or compatible 
with 512K RAM and graphics capability. 

How do you get ProDesign II? See your local computer dealer 
or contact us. 

ProDesign II - The Easy to Use CAD System! 
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LETTERS 


productivity tools, even programmer 
productivity tools, the basis for the com¬ 
parison would be different from the 
template developed by PC Tech Journal. 

Several of Mr. Rifkin s comments 
lead me to conclude that his experi¬ 
ences with Dataplex are on a version 
earlier than that used for the review. 
With version 2.1b, screen displays, for 
example, are nearly instantaneous, 
even on a floppy-disk system. I haven t 
experienced other problems he men¬ 
tions, such as that with the Query ; 
processor. Version 2.1b does support 
type-ahead, and so on. 

It is true that compile times with 
DataFlex are very long—but that is cer¬ 
tainly one of the considerations I have 
in mind when I say that DataFlex en¬ 
courages modularity. Another is the 
compiler directive that allows external 
static code to be included from other 
files into the file being compiled. Data¬ 
Flex rewards careful planning. For 
some customers or applications this 
may not be possible. While compile 
times are long, the trade-off is that once 
compiled, a program can run on any 
DataFlex supported system, including 
multiuser systems. The review, however, 
does not evaluate multiuser experience. 

Every DBMS program has strengths 
and weaknesses. I have endeavored to 
state those I found with DataFlex so 
that it can be compared with others in 
the series. The DataFlex product can be 
used to implement the tasks required for 
the sample application, and as such it 
does deserve consideration as a devel¬ 
opment system. My understanding is 
that the reviewers will make the best 
case for each product and support their 
claims with the measures PC Tech Jour¬ 
nal requires in the comparison template. 
Readers then pick their own winners. 

—Chris Christian 

SUSPICIOUS BUBBLES 

Thank you for including the Hicomp 
504A Bubble Drive in your evaluation 
of bubble memory boards in the May 
1985 issue (“Bubble Boards,” Don 
Await, p. 123). Please let your readers 
know that ADIC has acquired Hicomp 
and that we are continuing to manufac¬ 
ture and market this product line. 

We would like to take this opportu¬ 
nity to correct errors that appeared in 
the article. First, your article states that 
the Hicomp 504A only emulates floppy 
disks. The 504A actually emulates either 
two floppy disks or a single hard disk. 
Second, you are correct that the DISK- 
COPY and DISKCOMP commands do 
not work; given the cost-per-bit of bub¬ 


ble memory, we felt optimal use of the 
bubble was most important and con¬ 
figured the bubble as dual floppy disks. 
This keeps us from implementing these 
commands, but lets us make the entire 
bubble available to the user. 

We also are suspicious of the arti¬ 
cle’s benchmark results because they 
seem inconsistent. For example, the 
results for single sector random read 
show obvious problems with the data. 

One last point: Mr. Await criticizes 
us for including too many switches on 


• Full K&R C 

• Supports Multiple Modules—finds incon¬ 
sistencies between declarations and use 
of functions and data across a set of 
modules comprising a program. 

• Compares function arguments with the 
associated parameters and complains if 
there is a mismatch or too many or too 
few arguments. 

• User-modifiable library description files for 
most major compilers. 

• All warning and information messages 
may be turned on and off globally or 
locally (via command line and comments) 

' so that messages can be tailored to your 
programming style. 

• All command line information can be 
furnished indirectly via file(s) to automate 
testing. 


the board, but fails to mention that 11 
of the 18 switches included are for con¬ 
figuring our RS-232 option. The other 
seven provide our users with tremen¬ 
dous flexibility in configuring board ad¬ 
dress, bootability, and storage type. 

We agree with Mr. Await that 
bubble memory will continue to be a 
favored solution for PC installations 
in harsh environments. 

Andrew J. Blackstone 
Advanced Digital Information Corp. 

Redmond, WA 


• Use it to check existing programs, 
programs about to be exported or im¬ 
ported, as a preliminary to compilation, or 
prior to scaling up to a larger memory 
model. 

• All one pass with an integrated pre 
processor so it's very fast. 

• Has numerous flags to support a wide 
variety of C's, memory models, and 
programming styles. 

•Price: $139.00 MC, VISA 

(Includes shipping and handling) PA residents add 6% 
sales tax. Outside USA add $10.00 

• Runs under MS-DOS* 2.0 and up, with a 
minimum of 128Kb of memory. It will use 
all the memory available. 

Trademarks: PC-Lint (Gimpel Software), UNIX AT&T), 
MS-DOS (Microsoft)). 




3207 Hogarth Lane • Collegeville, PA 19426 

(215) 584-4261 


ft 3 AM! 



Do you know whore your buys are ? 


This C programmer is finding his bugs the hard way ...one at a time. 
That's why it's taking so long. But there's an easier way. Use 

PC-Lint 

PC-Lint* analyzes your C programs (one or many modules) and uncovers 
glitches, bugs, quirks, and inconsistencies. It will catch subtle errors before 
they catch you. PC-Lint resembles the Lint that runs on the UNIX* O.S., but 
with more features and some awareness of the 8086 environment. 


NOVEMBER 1985 
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Good luck in your association with 
Hicomp. I suggest that you include 
DISKCOPY and DISKCOMP support for 
diskette emulation because these com¬ 
mands are used heavily by PC owners 
who do not have hard disks. 

For more information on the 
benchmarks used with our disk/disk 
emulation product evaluations, refer to 
‘ Fixed-disk Benchmarks, ” William J. 
Hunt, November 1984, p. 64. 

I do not dispute the amount of 
flexibility the Hicomp board gives its 


C PROGRAMMERS, 


db_VISTA is a full-featured programmer’s 

DBMS. It handles your data powerfully, yet 
economically without the frills that make 
end-user DBMS’s bulky, slow and expensive 
to license. Use only the features you need 
for maximum efficiency with minimum 
code and effort. 

Powerful lineup of features. B*-tree 
indexing, multiple key records, transaction 
processing, interactive database access utili¬ 
ty, and file transfer utilities for dBASE, 
R:base and ASCII files. You even get 90 days 
applications development support free of 
charge. 

Define your playbook up front. As a 

network model DBMS, db_VISTA is 

suited to applications development. A 
premium is placed on efficient use of disk 
storage, reduced data redundancy and fast 
access times allowing you to cross the goal 
line first. 

It’s your game plan. The database struc¬ 
ture is specified by you in db_VISTA’s 

data definition language (DDL). The DDL 
processor compiles the specification into 
tables (data dictionary) used by 
db_VTSTA’s library functions, which are 
called by your C program to manipulate and 
access the database. 


users, only the use of board switches to 
do it. Manipulating switches requires the 
user to open the PC chassis for reconfig¬ 
uration and perform work normally 
done by the dealer. Board configura¬ 
tion through software and retamed in 
nonvolatile memory (of which a bubble 
memory’ board has a lot) enables the 
manufacturer to supplement installa¬ 
tion documentation with intelligent 
user assistance. Refer * to the PCI AT Setup 
program for an example. 

—Don Await 


db_VISTA’s written in C so you can 

understand the signals. Source code is 
optional. No sweat. No royalties, either. 

All this delivered for less than the price of 


season tickets. 

Single user without source S195 

Single user with source S495 

Multi-user without source S495 

Multi-user with source S990 


Available for most popular C 
compilers under MS-DOS, XENIX, 
plus most UNIX systems. 

Go for the power play and order 

db_VISTA now. Call (206) 772-1515 or 

(800) 843-3313, at the tone touch 700-992. 
30 day money-back guarantee. 


R4IMK 

CORPORATION 


12201 S.E. Tenth Street 
Bellevue, WA 98005 USA 
Telex: 9103330300 


WHERE’S THE EOF? 

In the “Letters” column of PC Tech 
Journal (May 1985, p. 14, and August 
1985, p. 16) discussions were presented 
about a DOS redirection bug. The bug 
is that DOS does not do anything with 
end-of-file (EOF) marks that are at the 
end of files. I would like to offer you 
some ideas that support the notion that 
this situation is not a bug and the DOS 
redirection does operate correctly. 

Redirection is a general process. 
That is, the devices that are used are 
unspecified as far as DOS is concerned. 
The devices (or files) are specified by 
the user. Redirection says where infor¬ 
mation should go or come from, not 
what to do with that information. Only 
the user can know the consequences of 
any specified redirection. 

In a directory listing of a text file 
that contains an EOF mark, the length 
of the file includes the EOF mark. The 
EOF mark is part of the internal struc¬ 
ture of a file. The software that created 
the file or is to read it is responsible 
for the contents of any file. Redirection 
moves entire file units. The contents of 
files are variable and cannot be 
changed by the redirection process. 

To illustrate the process of append¬ 
ing two files using redirection, create 
the following two files: 

File TEOFl.TXT 

TEOF1 .TXT was created by EDLIN and 
contains an EOF mark at the end. An 
EOF mark follows the CRLF here -> 

File TEOF2.TXT 

TEOF2.TXT was created by EDLIN and 
contains an EOF mark at the end. An 
EOF mark follows the CRLF here -► 

Now create TEOF3.TXT by executing 
the command: 

TYPE TEOFl.TXT > TEOF3.TXT 
File TEOF3.TXT 

TEOFl.TXT was created by EDLIN and 
contains an EOF mark at the end. An 
EOF mark follows the CRLF here -> 

Now append TEOF2.TXT to TEOF3.TXT 
with the command: 

TYPE TEOF2.TXT » TEOF3.TXT 
File TEOF3.TXT 

TEOFl.TXT was created by EDLIN and 
contains an EOF mark at the end. An 
EOF mark follows the CRLF here -► 

TEOF2.TXT was created by EDLIN and 
contains an EOF mark at the end. AN 
EOF mark follows the CRLF here -> 
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... FOR THE PRODUCTIVITY MINDED 


MDBSHI 

A B S O L V T E P o W E R 

Add real power to your local area network 
with MDBS III LAN. These features will give 
you productivity like you’ve never had before— 

• Recovery and transaction logging 

• Active and passive locking of records 
(not just files) 

• Formalized structure report writing 

• Debugging for the application 
developer 

• 27 host programming languages to call 
subroutines 

• SQL query language 

• Forms development tools 

• Multiple data structure support— 
including relational, network and 
hierarchical 

• Unsurpassed speed 

The MDBS III LAN is unrivaled. Get its 
power today. Available for networks from 
Nestar Systems, Novell, 3Com, and IBM under 
PC DOS, and from 3Com for Texas Instruments. 



THE UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM 

/ 

Get everyone in your department in on the 
universal knowledge management system, 
KnowledgeMan/2. 

From data management to spreadsheet to 
statistical analysis, KnowledgeMan/2 is ready. 
Share your resources, consolidate your applica¬ 
tions, programs, utilities and data with the most 
advanced integration available. KnowledgeMan/2 
LAN allows several users to share a data base and 
still protect data integrity. 

Help your department become more efficient 
and productive. KnowledgeMan/2 generates 
the power—LAN distributes it. 

KnowledgeMan/2 LAN versions are avail¬ 
able for networks made by Novell, 3Com and 
IBM. 

Get the power of LAN with MDBS III, 
KnowledgeMan/2 or both. MDBS III and 
KnowledgeMan/2 can even be used together, 
for phenomenal application development 
power. 


o 

mobs' 

THE KNOWLEDGE MANAGEMENT COMPANY 


Micro Data Base Systems, Inc. • P.O. Box 248 • Lafayette, IN 47902 • 317/463/2581 • Telex 209147 ISE UR 
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IBM and PCDOS are trademarks of International Business Machines: MSDOS of Microsoft, Novell of Novell, Inc. ©1985, Micro Data Base Systems, Inc. 
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In this example the EOF marks stay 
with the hies. The final TEOF3.TXT will 
contain two EOF marks, one at the end 
of the TEOFl.TXT text and one at the 
end of the TEOF2.TXT text. 

In a second example of appending 
files using the COPY commands, issue 
the following DOS command using the 
above test files: 

COPY TEOFl.TXT + TEOF2.TXTC2.TXT 

In this example the EOF marks will be 
manipulated. The final appended file, 


C2.TXT, will contain one EOF mark at 
the end of the TEOF2.TXT text. The 
EOF mark that was at the end of the 
TEOFl.TXT text was removed. 

The meaningfulness of files that 
contain various special characters is up 
to the user or applications developer. 
Using redirection to append files with 
EOF marks will not change the content 
of the files, and the EOF marks will re¬ 
main where they were in the original 
files. Using the COPY command with its 
various options allows EOF marks to be 


Lattice Products Are 
Your Best Investment 


Lattice Screen Editor $125.00 
(LSE)—Designed as a 
programmer's editor. 

LSE is fast, flexible and 
easy to learn. LSE's 
multi-window environ¬ 
ment provides all the 
editor functions you 
need including block 
moves, pattern searches, 
and "cut and paste." LSE 
also offers special 
features for program¬ 
mers such as its error 
tracking mode and three 
assembly language input 
modes. You can create 
macros or customize 
keystrokes, menu, and 
prompts to your style 
and preferences. 

Lattice TopView Tool- $250.00 
basket.— Provides more 
than seventy C functions 
for creating programs to 
take advantage of the IBM 
TopView environment. 

Speed TopView-specific 
program development 
with window, cursor, 
pointer, and printer con¬ 
trol functions. Expedite 
program development 
with the debugging 
utilities included. 

LMK™— Automated $195.00 

product generation utility 
for MS-DOS, similar to 
UNIX "Make." 

C-Sprite™— Symbolic $175.00 

debugger for programs 
written in Lattice C or 
assembly language. 

C Compilers— MS-DOS $500.00 
and PC-DOS—The in¬ 
dustry standard. 


Panel™— High perform¬ 
ance screen design and 
screen management 
system. Available for MS- 
DOS, PC-DOS, and UNIX 
systems. 

dBC II™ or dBC III™- 

C function libraries sup¬ 
porting indexed files that 
are compatible with 
dBASE II® or dBASE 
III™ 

C-Food Smorgasbord™ 

Includes a BDC decimal 
arithmetic package, I/O 
functions, IBM-PC BIOS 
interface, terminal inde¬ 
pendence package, plus 
many other utility func¬ 
tions. 

With Lattice products you get 
Lattice Service including telephone 
support, free updates during the 
warranty period, notice of new 
products and enhancements when 
you register, and a money-back 
guarantee, ' 

Call us today for further infor¬ 
mation on these, or our many 
other C programs, utilities, and 
tools! Corporate site license 
agreements are also available. 

- Lattice, Inc. 

™1 P.O. Box 3072 

Glen Ellyn, IL 60138 
L-J Phone (312) 858-7950 

llllj TWX 910-291-2190 

International Sales Offices 

Benelux: De Vooght. Phone (32J-2-720.91.28. 
England: Roundhill. Phone: (0672) 54675 
Japan: Lifeboat Inc. Phone: (03) 293-4711 


$295.00 


$250.00 


$150.00 
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manipulated and files to be appended, 
with and without EOF marks. 

The DOS redirection or piping 
processes do not add or subtract char¬ 
acters in any file. DOS filters remove 
the EOF mark at the end of an input 
file and do not add an EOF mark to the 
end of an output file. The DOS COPY 
command allows EOF marks to be ma¬ 
nipulated. Though the interaction of 
these processes is complex, these pro¬ 
cesses are not in error. In some cases, 
however, undesirable results can be 
created with these processes. 

William Herron 
San Diego, CA 

In an environment as versatile as PC- 
DOS, one mans bug may well be an¬ 
other mans feature. EOF markers are 
parts of DOS text files (binaryt files do 
not have them) and redirection is not 
intended to interpret file contents. Seen 
from this perspective, it is entirely proper 
that EOF markets are moved along with 
other files when multiple input files are 
redirected to a single output file. When 
file concatenation is the desired output, 
DOS COPY is the proper way to proceed. 
Thank you for sharing your insight. 

—JD 


WRAPAROUND MODE 

In “Switching Modes,” by Guy Quedens 
and Gary Webb (August 1985, p. 163), 
the authors mention that the PC/AT con¬ 
tains an “unexplained hardware gating 
switch on line A20 between the iAPX 
286 and the bus” and that IBM has “giv¬ 
en no clue as to its purpose.” Your 
readers might be interested to know 
that this gate was included due to an in¬ 
compatibility between the 8088 and the 
80286 in real mode. It is possible to set 
up a segment:offset combination on an 
8088/86 that results in an address 
greater than the 1MB limit if you use a 
segment value greater than F000 and a 
big enough offset. For example, 
F600:FFFF would generate address 
105FFF—greater than 1MB. Because the 
8088 has only 20 address lines, this ad¬ 
dress would “wrap around” and come 
out as 05FFF. However, the 80286 has 
24 address lines and so could generate 
the full 105FFF. The purpose of the A20 
gate then is to ground address line A20 
in the 80286’s real mode to maintain 
compatibility with 8088/86 software that 
might generate an address such as 
F600:FFFF, forcing the 80286 to also 
“wrap it around” to 05FFF. 

Jack Wright 
Princeton, NJ 
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On October 1,1985 
one product made 
all other DBMS 
obsolete. 



ZIM 2.5 

A DBMS 
REMXUTJON 

Until October 1, 1985, ZIM 2.4 was the most powerful database 
system available. Now, Zanthe marks the beginning of a revolution 
in information management. The highly advanced ZIM 2.5. This 4th 
generation application development tool has now made it possible to 
expand the capabilities of your micro beyond what you have ever imagined 

ZIM 2.5 has been created for people looking 
for perfect database management. The technology is there. 

ZIM 2.5 is the first database management system you can enjoy 
on your own terms. Because of the way it will fit into your 
environment. The way it will allow you to expand your 
application possibilities in step with all your needs. ZIM 2.5 
mirrors the complexity of the real world with 
speed, power, flexibility and portability. 

"ZIM is an example of a successful migration of mainframe 
ideas and needs to a micro. Its realization 


within the resources of current technology 1 
proves not only that the job can be 
done but also that it can be done 
well. ZIM provides a reference 
against which current and future 
data bases can be judged...'' 

James Creane 

Data Based Advisor/July 1985 ||j 

_ETHIUIUli 








PORTABILITY: With the multitude of hardware and 
operating systems available today, application portability is 
essential to software developers and large 
ZIM is available under PC-DOS, 
PC-DOS, MS-DOS, UNIX, XENIX, 
and QNX. ZIM is the only database management 
system available for single-user and multi¬ 
user configurations with 100% application 
portability. Never again will you be 
required to re-write your applications 
for different operating systems 
environments. This will save 
you time and money. 

SPEED: "ZIM has not sacrificed 
execution speed to gain its expanded 
functions in terms of existing 
microcomputer databases..." James Creane, 
Data Based Advisor/July 1985. In comparison to industry 
leaders ZIM was at least 3 times and as much as 50 times 
faster in sorting and joining files within the database. Only ZIM 
can break the speed limit. ZIM's internal architecture, strategy selector, priority-driven 
buffering ability and implementation of a new and compact B* trees ensure that the 
information is delivered in the most efficient manner possible. Never again will 
sorting, reporting or other complex information retrievals be 

left as an overnight task. 

4 ' ■- POWER: "ZIM is unique, and the source of its 

s . . extraordinary power to mimic the real world springs 

from the way it views data. It uses an "Entity- 
Relationship" model of data, an extension of the 
relational model...(ZIM) represents and manipulates 
complex data with dramatic simplicity and economy 
of expression." John Helliwell, PC Magazine/ 
September 3rd 


With ZIM's high-level, natural language you can build user 
commands implementing applications with unparalleled ease 
and flexibility without the necessity for additional programming 
tools and additional costs. ZIM's forms facility permits 
completely menu driven applications. This, combined with the 
extensive report generator, allows development of applications 
that can be used by any novice user. The ZIM compiler will 
compile complete applications leading to faster execution and 
preventing unauthorized access or modification. Completely 
compiled applications can be run with the standalone Runtime 
system, decreasing cost and memory requirements. 

FLEXIBILITY: "ZIM is a well-conceived, soundly implementedthoroughly 
professional system. Its design evidences a strong commitment to 
consistency and to the goal of natural, nonprocedural user interaction... 

Its implementation evidences its developers considerable skill and 
experience." Richard M. Foard, PC Tech Journal/October 1985. 

The only limits with ZIM are those of your hardware, operating 
system and imagination. Now with ZIM 2.5 your database is no 
longer limited to a single hard disk. With ZIM, information 
management is a breeze. With 
only three commands required 
for all update operations. ZIM 
gives you unprecedented 
simplicity and flexibility. 

Features include automatic 
update of all indexes, 
multi-user support, an 
extensive range of validation, 
editing and masking facilities. Security at various levels is 
offered as an option. Accidents can be fatal — the UNIX and 
XENIX implementations of ZIM 2.5 will support audit trails in 
multi-user mode. A new utility is provided to use audit trails to 
recover the database in the event of system failure — insurance 
for your hours of work. 

THE ONE AND ONLY ZIM 2.5. A DBMS REVOLUTION. 


1785 Woodward Dr. 
Ottawa Ontario 
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PC BRAND ; PROGRAMMING 
TOOLS FOR PROFESSIONALS 


LIBRARIES: to Speed Programming 


Y ou cannot go wrong buying any or 
all of these compendious compila¬ 
tions. So cost effective that use of just a 
few will save a bundle compared to 
writing your own. 

LATTICE C-FOOD 
SMORGASBORD 

Decimal Arithmetic: Trigonometric, 
logarithmic functions, powers, conver¬ 
sion to strings, BCD operations for 
numbers up to 16 significant digits. 

Level 0 I/O Functions: Direct opera¬ 
tions for screen, keyboard, printer, and 
asynch port to minimize memory usage 
and maximize speed. 

IBM PC BIOS Interface Access: Gets 
basic I/O services in ROM BI03 not 
available from the operating system to 
get and set keyboard modes, printer 
port status, video attributes and cursor 
positioning. 

Terminal Independence Package for 
transport to other types of terminals. 

Product Code: S0200 # Our Price: 

List Price: $150.00 *115.00 

GREENLEAF 

FUNCTIONS 

More than 200 functions in both C 
and assembler source, and a 200 page 
manual with examples and demos. 

32 DOS extensions: file and direc¬ 
tory manipulation for DOS 1.1 and 2.0. 

23 Screen Functions: Select mode, 
page, monochrome or color, palette; 
cursor shape, positioning; clearing 
and scrolling; pixel get and put; read 
light pen. 


I f your programming still gets any¬ 
where near the files, here’s our guar¬ 
antee: Nothing will increase your 


PUNK86 

Size Unlimited with 
This Overlay Linker 

S oftware is becoming ever more sophis¬ 
ticated, which means more complex 
programs requiring large chunks of 
memory. But if you use extra memory to do 
the job, you are counting on users to have 
expanded RAM, and will forego sales to 
those who do not. 

Plink8£™ is the answer. It shoe-horns 
large programs into small memory. First, 
Plink86 acts as an alternative to DOS' Link. 
But Plink86’s overlay power is what has 
gained it a reputation as a miracle worker. 
It binds into the compiled program its over¬ 
lay manager which knows how to swap mod¬ 
ules of your large linked program between 
disk and memory, so that each can tem¬ 
porarily occupy the same memory space 
Unlike other linkers, the overlay man¬ 
ager acts on its own, needing no calls from 
the source program. Instead, Plink86’s 
straightforward overlay description 
language allows you to describe your 
overlay structure in one place in your 
program — a structure permitting up to 
4,095 overlays stacked 32 deep. 

Plink86 can even sub-divide its linked 
output into multiple files for programs 
which must span more than one disk. 

PC Tech Journal calls it "the premier 
linker and overlay loader that’s taking over 
at many of the programming shops around 
the country." 

Product Code: S0500 # Our Price: 

List Price: $395.00 *315.00 


60 String Functions: Manipulation of 
strings including center and justify; 
efficient list operations which add, 
delete, and sort pointers to strings for 
top speed. 

50 Graphics Functions: Primitives to 
access all graphics; typeface, format¬ 
ting, and forms control. 

Plus keyboard status and function 
key assignment, time and date 
algorithms. . .we could go on! 

Product Code: S0770 # Our Price: 

List Price: $185.00 *140.00 

GREENLEAF 

COMMUNICATIONS 

Want your application to communicate 
with other users or remote date bases? 
Now you can build asynchronous com¬ 
munications right into your C programs! 

Over 60 functions and demo programs 
in both C and assembler source code set 
up an interrupt driven scheme with sep¬ 
arate transmit and receive ring buffers 
for an arbitrary number of ports. Inter¬ 
rupt control means you can download a 
record, then halt the incoming stream to 
file it, display it, let the user tamper with 
it, send it back up line. Goodbye separ¬ 
ate communicatins software. 

Supports ASCII or binary, any parity, 
any word length, 8250 UARTs, all four 
Lattice C memory models, Hayes 300, 
1200, 1200B and other modems. 

Has 80-page manual with each func¬ 
tion. Library and demo programs come 
with both C and assembler source. 

Product Code: S0750 # Our Price: 

List Price: $185.00 *140.00 


productivity faster than handing the 
filing job to a sophisticated file manager. 

Btrieve™ is the best we have seen. It 
takes complete charge of all file index¬ 
ing, reading, writing, insertion and dele¬ 
tion. It builds 22 commands right into the 
language you use in the form of functions 
you call to tell Btrieve what to do. The 
commands create, open, and close files; 
delete and insert records, recapturing 
vacated space; find records which ex¬ 
actly or most nearly match keys; walk 
files by ascending or descending key. 

Btrieve's foundation is a balanced-tree 
indexing scheme, conceded to be the 
fastest search technique devised (it will 
find any key in a million-plus item index 
in four or less accesses). 

Btrieve comes with interfaces to C, 
Pascal, BASIC, and COBOL, and the 
manual gives you working sample pro¬ 
grams which demonstrate every com¬ 
mand in all four languages. The kind of 
presentation which led PC World to 
exclaim "for those of us who have en¬ 
dured poorly written and inadequate 
manuals, this one is a pleasure to read." 

Btrieve has mainframe specifications! 

A single file may have up to 24 indexes. 
Segments of keys may be indexed. Each 
index can independently accept or 
block duplicate keys. A record length 
can be up to 4090 characters; an index 
length 255 characters. A file may be 4 
billion bytes. It can even extend a file 
across two drives — even two hard disks! 

With Btrieve you are freed to think log¬ 
ically; the physical file is no longer of 
concern. Gone for good is all that time- 
wasting dickering with intricate file ref¬ 
erencing schemes and sorting algo¬ 
rithms. Thinking shifts to a higher plane. 

Product Code: S0650 Our Price: 

List Price: $245.00 *199.00 


CDEBUGGER 

MSD’s Source 
Level Pesticide 

W e've offered "symbolic" debuggers 
for some time They can refer to 
program symbols — the names you give to 
variables, functions, etc in your source 
programs — so you don’t have to debug C 
programs by way of hex memory address¬ 
es. Now along comes a true source level 
debugger for programs compiled with 
Lattice — and at a breakthrough price 
Switch on the Cdebugger™ source 
display, from the beginning or at any 
breakpoint, and enjoy the uncanny experi¬ 
ence of watching your source code step 
by, one line at a time Or skip ahead n lines 
and display from there Or browse through 
source from the surrounding program area 
— even from another file 
Multiple breakpoints can be assigned to 
individual lines in your source files. Areas 
of memory can be set read-only to let a 
form of write protection help find the most 
elusive bugs, like pointer encroachment. 
Trace options allow display of function names 
and line numbers as executed. Backtrace 
writes a history of all functions called, a 
dandy roadmap of how you got lost. 

Other commands display and alter 
memory and registers, show and replace 
expression values. Simple variables may 
be referenced directly by name (Not local 
names which the compiler doesn’t mapi) 

No list of source files need be provided 
to Cdebugger. It simply targets all .c files 
in the current directory. Cdebugger 
supports and automatically recognizes all 
four memory models. Needs 256K. 

Product Code: SHOO # Our Price: 

List Price: $165.00 *135.00 


BASIC—C 

Use Your Knowledge 
of BASIC to Learn C 

f you're getting the message that 
switching from BASIC to C would be 
prudent, you’re about to discover that it’s 
back to basics of a different sort. BASIC is 
fat with hidden functions that stripped 
down C just doesn't have. 

Gone are all those handy string manip¬ 
ulators like LEFT$, MID$. STRINGS, etc. In 
C, when you reach for even simple invoca¬ 
tions like INPUT or PRINT — well, under¬ 
lying! suc h expressions in BASIC are 
bulging macros which C cannot have if it is 
to keep its slim profile. 

But now comes BASIC_C and all your 
old favorites are back. Over 80 routines to 
open and close files, field and perform 
conversions on file buffers, peek and poke, 
print using, clear screen, "instr", on error 
goto... they’re all there. Some have re¬ 
worked names and syntax to suit C, but all 
are written as one-to-one functional equiva¬ 
lents to the familiar features of BASIC. And 
they are documented one to a page in 
alphabetical sequence like the Microsoft 
manual for added familiarity. Plus a first 
rate chapter comparing how BASIC and C 
go about their tasks. 

So with BASIC-C, when you’re thinking 
INPUT, go ahead. Use it. Or LPRINT or 
LOCATE or INKEY. But without BASIC_C, 
you will find that every line of code 
plunges you back in the C texts to figure out 
how to write it. Someday you’ll want to, but 
for now, BASIC_C will start you program¬ 
ming quickly at the statement level so that 
you can concentrate on C’s larger concepts. 

Product Code: S0350 # Our Price: 

List Price: $175.00 *145.00 


UnixTM Bell Laboratories/Lattice is a registered TM and 
C-Food Smorgasbord is a TM of Lattice Inc. / IBM regis¬ 
tered TM International Business Machines / Panel TM 
Roundhilf Computer Systems Ltd. / Plink86 TM Phoenix 
Software / BASTOC TM JMI Software Consultants Inc. / 
Greenleaf TM Greenleaf Software / Halo TM Media 


BASTOC 

Translates BASIC to C 

ou'd like to upgrade C, but what to do 
with that warehouse of BASIC routines 
you’ve carefully polished over the years? 
And how to face converting your famous 
Leviathan accounting system from BASIC, 
much less your Labyrinth file management 
package? 

With BASTOC,™ a translator which 
takes in BASIC source code and emits 
pure Kemighan & Ritchie C Our BASTOC 
understands Microsoft Extended BASIC 
(except for dynamic dimensioning and 
common). It will optionally convert your 
program into a single monolithic C function 
or will decompose it into separate 
functions, one for each GOSUB label. 

Strings are dynamically allocated in the 
target program, ridding your application of 
BASIC’s catatonic halts for garbage 
collection. BASTOC will try to create 
structure of even the most convoluted 
BASIC code, and writes any indigestible 
statement into the C output as a comment 
plus explanation. Also, you optionally can 
tell BASTOC to insert BASIC source lines 
into the C target as comments. 

Source code of several modules of the 
translator and library are provided so you 
can tailor BASTOC to your environment if 
needed. And source of the entire product 
is for sale 

Product Code: S0370 # Our Price: 

List Price: $ 350.00 *280.00 


PANEL 

Adds 3rd Dimension 

T he newest version of this premier pro¬ 
gramming tool lets you layer your 
screen designs with up to ten overlapping 
images, making it easy to background a 
screen with pop-up lists, help boxes, and 
alternate sets of input fields. 

Writing your own screenware is a good 
way to blow completion dates and profits. 
Panel™ works with you interactively to set 
up foolproof screen displays and data 
entry forms rapidly. It tests your form to 
prove that it (and test data) behave cor¬ 
rectly, then converts the finished work into 
C source code for incorporation into your 
application, and compilation with Lattice 
Wonderfully diverse attributes may be 
selected for any field — size data type col¬ 
or, of course, but also: conversion of input 
to upper case; clearance of existing data 
when new entry is started; masks for stan¬ 
dard formats (eg., dates, phone numbers); 
a choice of styles for numeric fields; phrases 
which fill in when their first letter is typed; 
multiple-choice lists from which to choose 
a field fill-in by cursoring a highlighted bar. 
Fields may be multi-lined (eg., name and 
address as one field) and scrolled if larger 
than the screen space allotted them. 

Panel builds in a user interface for key¬ 
stroke movement within and between 
fields, and supplies extensive validation 
routines for checking user field entries — 
in source code, so you can tack on your 
own unique variants. 

Panel’s screen layouts can be assigned 
to individual windows under Lattice Win¬ 
dow control. Screen designs may be dy¬ 
namically loaded from file, or compiled 
into a program, and version 6 has opti¬ 
mized code to quicken display speed. 

The whole package is wrapped in a moni¬ 
tor and keyboard customization package to 
tailor* your application for other equipment. 

Panel. A superior productivity tool now 
bigger than ever. 

Product Code: S0400 ** Our Price: 

List Price: $295.00 *235.00 


Cybernetics / Btrieve TM Softcraft, Inc. / BetterBASIC 
TM Summit Software Technology Inc. / C Programming 
System TM Mark Williams Co. / Cdebugger TM Micro- 
Software Developers. Inc. /The C Interpreter, RUN/C and 
Loadable Libraries TMs Age of Reason Co. / PC Brand, 
Craftsman TM PC Brand 


BTRIEVE 

Arguably the Best B-Tree File Handler Available 


* Tailor" needs separate license to distribute 
with your programs 










HIGH SPEED SOLUTIONS FOR 
APPLICATIONS DEVELOPMENT 


RUN/C - THE C INTERPRETER 

Now Two Versions for C Rookies or Pros 


BETTER BASIC ne*'- 

BASIC Gets Serious With This Hefty Implementation 


R UN/C is not just a C interpreter, it’s 
an interpreter that behaves like 
BASIC! Use RUN/C™’s full-screen, in¬ 
line editor to create a program. RUN it, just 
like BASIC. If it stumbles, just LIST it, EDIT 
it, add lines, delete lines, RUN it again, fix 
it again. It has familiar commands like 
LOAD, MERGE, SAVE, FILES, even 
TRON — and TRACE to show each time a 
variable changes, and a built-in profiler to 
report the number of times each program 
line is executed. 

RUN/C is ideal for rapid program 
development. Put up code at high speed, 
tinker and re-arrange, try out things 
devil-may-care, and let RUN/C find your 
typos and malaprops. Bang away at tight 
little sections until they’re bullet proof. 

Then hand them to the big compilers for 
conversion to linkable modules. 

RUN/C has a treasury of functions built 
into the interpreter — over 100 paralleling 
the most used functions found in standard 
compiler libraries. So when and if the time 
comes to compile, your source code will 
find counterparts. 

RUN/C LITE 

RUN/C Lite makes a splendid teacher. 
The manual has not just instructions how to 
use RUN/C, but its 500-plus pages provide 
a thorough-going demonstration of the C 
language itself. Every feature, of C or 
RUN/C, is accorded its own micro¬ 
chapter. Over 100 of these chapters are 
devoted to RUN/C’s built-in functions, and 
every one lists a sample program showing 
how it is used. These same programs are 
on the disk. So as you read them in the 
manual, you can run them on the screen, 
see what they do, discover why they do it. 
And tamper with them, try things out, see 
what effects your changes have. 

RUN/C Lite utilizes source code only, 
whether created by its own editor, or from 
any ASCII file, such as programs you’ve 
already written or commercial libraries 
which supply source code. Moreover, 
source modules may be held separate 
and #included (no point replicating PC 
BASIC’s deformities). 

Lots more features: system interrupts, a 
shell command to invoke any operating 
system command without leaving RUN/C, 
even the ability to load a preferred editor 
in parallel and switch back and forth. 
(Occupies 180k, 256k recommended.) 

RUN/C 

PROFESSIONAL 

Sounds great, but if you’re a pro, you 
know that source-only interpreters mean 
commercial binary tools are off limits. 

No longer true, because now there’s a 
new professional version of RUN/C that 
gives you the power dynamically to load 
and unload multiple binary function librar¬ 
ies while in its interpreter. Your code can 
now reach for functions in any of the profes¬ 
sional C libraries — C-Food Smorgasbord™ 
Halo™ Greenleaf™ — any library 
compiled with Lattice’s larqe model. 

The Loadable Libraries™ link-up lops 
loads of time from development work. 
Functions once available only after * 
compile and link are at your fingertips at 


the front end for instantaneous testing. 

Your own function archives? No differ¬ 
ence. Compile them into a Lattice large- 
model binary library, and yours can be set 
up for RUN/C integration the same way. 
The manual shows how to interface a 
library. (Important: you need the Lattice 
compiler, 320k minimum and 512k recom¬ 
mend to fit libraries.) 

RUN/C Pro adds an extra level of 
debugging aids. They are ingeniously 
installed behind a built-in function, so you 
can call for debugging conditionally. The 
called function either executes any of 
RUN/C’s commands (e.g., LIST) or paints a 
menu of debugging tools to choose from, 
including immediate mode to display vari¬ 
ables, single-step tracing, and changing of 
variable values. 

The Pro version also enables #define’s 
with macros, and supports standard input- 
output functions (stdin, stdout, stderr). 
RUN/C Pro has every feature of RUN/C 
Lite plus the major infusions cited. 

So now RUN/C Professional can tackle 
projects of any size. Use it as a creative 
front end to feed a continuous stream of 
source code into compiled modules — and 
link to them. Only the source work-in¬ 
progress is still interpreted; the finished 
modules will whiz by at object speeds. It 
will change how you work. You can bet 
your living on it. 

Version: Code: List: Our Price: 

RUN/C Lite S0910 # $120 

RUN/C Professional S0950# $250 


I f you have several thousand hours of 
BASIC programming under your wing, 
what a dilemma the great migration to C 
poses! Leave all that experience (and 
code) behind and head for new horizons? 
Or stay in the nest and become an 
endangered species? 

Along comes BetterBASIC™ Its design 
principle is simple — build the most useful 
features of C, Pascal, and Modula 2 into 
BASIC, while retaining the familiarity of a 
language already known to millions. 

BetterBASIC is big: its hugely expanded 
features require 192k; your programs can 
go all the way to the PC’s full 640k. It is 
comfortable; it behaves like Microsoft 
BASIC at the interactive level, with a full¬ 
screen editor, direct statement execution, 
and always poised to RUN. But it is fast: 
BetterBASIC is not an interpreter. It is an 
incremental compiler: each line you type 
is compiled (and error-checked) when 
entered, not re-interpreted over and over 
at run time. So the classic Sieve benchmark 
runs over 16 times faster than Microsoft 
BASIC can manage. 

BetterBASIC indents automatically for 
logical, readable listings, and is sated with 


EXPORT EXPERTISE 

PC BRAND ships anywhere. We’ll prepare the 
export documents and ship to you or your 
agent by air parcel post, air freight or courier. 
Phone or Telex your order. Pay by credit card or 
wire funds to PC BRAND, c/o Chemical Bank, 
126 East 86th St., New York, N.Y. 10028, 
Account No: 034-016058. We will ship 
immediately. 


LATTICE C COMPILER 

Over25,000 Users Make it the Best Seller by Far 


L attice C has been the standard-bearer 
compiler for years. Peter Norton in PC 
Magazine (1/8/85) said, "best for systems pro¬ 
gramming ... tight code... total control of 
what’s going on... noticeably better than 
any of its competitors". After reviewing 
nine compilers for the PC, the PC Tech 
Journal unequivocally declared Lattice C 
"best for software development... it com¬ 
piles fast and produces fast programs." 

When Lattice C appeared, there was 
nothing comparable. Ever since, software 
developers have created exceptional tools 
and function libraries to marry into Lattice 
Programmers now have an enormous 
resource of libraries and utilities to speed 
their work. That’s a vital consideration in 
choosing a compiler. Better check whether 
-the latest geewhiz may have only gewgaws 
to go with it. 

Lattice C runs on virtually any computer 
using an 8088 or 8086 chip, and generates 
code which optimizes use of the 8087 chip, 
if present. Create your source files with 
any word processor or text editor and Lat¬ 
tice C will compile them into Intel 8086 
object module format for linking to other 
modules by DOS’s Link or our Plink86. 

Lattice C offers a choice of four memory 
modules between 64K and RAM capacity for 
program and data to allow you to choose 
the right combination of small memory effi¬ 
ciency and large memory addressability. It 
is a full implementation of Kemighan and 


Ritchie (K&R), with 39 character variable 
names, nested comments, transcendental 
and Unix math functions K&R didn’t think to 
mention, and some of Unix’s most useful 
options such as "fork", to pull a second 
program into memory alongside the first. 


Product Code: S0100 # 
List Price: $500.00 


Our Price: 

*265.00 


statements to encourage structure. Loop 
structures like FOR, WHILE are treated as 
sealed-off logical blocks. They safeguard 
against typical BASIC bedlam by not 
permitting GOTOs in or out. 

BetterBASIC adds the renowned 
pointers of C. Variables defined as pointers 
store addresses of other variables of the 
same type assigned to them, such as 
arrays or strings. Use pointers to directly 
load new data into the addresses at much 
higher speed. 

If you know C, you never thought BASIC 
would ever have structures, but here they 
are A structure gathers variables of 
different types into a record which is given 
a name. Arrays of such structures may be 
defined to accommodate data for multiple 
records. The structure name is all that is 
needed for file reads and writes, leading 
to the unmoumed demise of FIELD, MKI$, 
etc., CVD, etc., LSET, RSET. Are you 
listening Microsoft users? They, and the 
Babel of redundant variables they needed 
are, GONE! 

BetterBASIC has "procedures". They 
take the place of BASIC subroutines. Set 
up in their own work space and edited 
separately on the screen, procedures 
cannot run afoul of main program code. 
They are summoned by name, not (as in 
GOSUBs) by line number, and variables 
declared within them cannot be affected 
by the main program or other procedures 
unless deliberately passed back and forth. 

Best of all, once you have sturdy pro¬ 
cedures which can be relied on never to 
fail, store them in compiled modules. Have 
BetterBASIC fold in such modules at load 
time, so they are generally available to 
your coding, just like PRINT or INPUT. So 
what have we here? That’s right, an exten¬ 
sible language to which you can add your 
own commands! 

There’s lots more than fits here. Ask 
about a runtime module to build COM and 
EXE files, and a Btrieve interface. 

So... to C or not to C? Well, maybe not. 

At last it’s a real choice. 


Product Code: S1200 
List Price: $195.00 


Our Price: 

*179.00 


MARK WILLIAMS C SYSTEM 

Compile With Built In Source Debugging 

W ith the usual compiler, your source 

< ■ . 


HEW 1 - 


code disappears down a black hole. 
If your program doesn’t do what you in¬ 
tended, there’s no telling what’s going on in 
there. Hey, thanks for turning the lights out! 

Mark Williams thinks you shouldn't be 
marooned in space. Their C Programming 
System™ expands the universe with a 
source code level debugger which comes 
with their compiler, so you can watch your 
own friendly code, not hexadecimal 
flotsam, float by a window as it executes, 
with your program’s screen output in 
another window. 

You can set tracepoints to stop execution 
on source lines or when variables change; 
log functions called to chart the course 
your program took; change local variables 
to test different outcomes. 

The compiler itself has long been a 


bright star. It is a full K&R implementation 
and then some, with enumerated and void 
data types, structure assignments, and 
Berkeley rules — fully UNIX compatible. It 
boasts small and large memory models, 
8087 support, ROMable code, DOS calls 
and the fattest compiler library around. 
Extensive optimization lets this compiler 
claim the tightest code and fastest 
execution of all the compiler luminaries, 
especially with the large model. User 
comments confirm it, and so do reviewers: 
"Has the most professional feel of any 
package we tested," Byte (8/83); "Of all the 
compilers reviewed,... first choice for 
product development," PC World (8/84). 


Product Code: S0150 # 
List Price: $495.00 


Our Price: 

*425.00 


TERMS AND CONDITIONS OF SALE 

Licenses: Each price is for a license to use a prod¬ 
uct on asinglecomputeranddoes not constitute 
product ownership. Products coded maybe 
used to create programs for distribution without 
royalty payments or additional licenses, provided 
said programs do not substantially replicate the 
products themselves. 

Compatibility: PC BRAND’S standard products 
are designed to operate with the IBM PC, XT or AT 
under PC-DOS and require no more than 128K of 
RAM unless indicated. 

Returns: Products returned will be accepted for 
refund or credit only by prior authorization. Soft¬ 
ware diskettes are delivered in sealed envelopes 
and are unreturnable if seal is broken. Defective 


products will be replaced in whole or part. 
Payment: We honor American Express, 
MasterCard & Visa (no surcharge), checks in 
advance, COD for cash or certified check, and 
funds wired toChemical Bank, 126 East 86 St., 
New York, Account: 034-016058. Purchase 
orders accepted from larger corporations and 
institutions at our discretion: 2% per month 
added to balances unpaid after 30 days. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add’l $3.00. UPS 2nd Day Air: 
1st product $10, each add’l $4.50. UPS Next Day 
Air or Federal Express: 1st product $18, each 
add’l $6. Non U.S.: $15 perorderfor export/import 
forms; variable shipping charge. 


What're you waiting for 

800-PC BRAND 


That's (800) 722-7263. In NY State call (212) 410-4001. 
PC Brand, P.O. Box 474, New York, N.Y. 10028 

Telex: 667962 (SOFT COMM NYK) 

©1985 PC BRAND CIRCLE NO. 171 ON READER SERVICE CARQ* 

Prices, terms, and specifications subject to change without notice. 










LETS YOU GET TODAY’S WORK DONE 
. . . AND PLAN FOR TOMORROW 


KnowledgeMan/2, the most 
advanced business software 
available, lets you be more 
productive than ever before and in less time. These 
powerful business capabilities, tightly fused into a 
single program, work together for you: 

□ Relational data management 

□ Spur-of-the-moment inquiry 

□ Spreadsheets 

□ Statistical analysis 

□ Forms management 

□ Programming language 

□ Options for creating graphs, processing text, gener¬ 
ating reports, painting forms, mouse processing 
and remote communications. 

KnowledgeMan/2's four user interfaces make it 
easy for you. . . and all your business people... to 
work with KnowledgeMan/2: 


□ Menus, help screens and easy-to-use documentation 
guide your every step, if you're just beginning. 

□ Direct commands for the power user, with help 
available when you want it. 

□ K-Chat, the optional natural language interface, 
for asking for information in plain English. 

□ Procedural programming for the advanced user. 

Get KnowledgeMan/2 working for you today. And 
start planning for tomorrow. 

KnowledgeMan/2 is available for IBM PC, XT, AT 
and compatibles with PCDOS, 16-bit micros with 
MSDOS or CP/M-86. Special versions are available 
for UNIX multi-user operating systems and IBM, 
3Com and Novell Local Area Networks (LANs). 

For the name of the KnowledgeMan/2 dealer near 
you, call or write Micro Data Base Systems, Inc./ 
Marketing & Sales, P.O. Box 248, Lafayette, IN 47902. 
317/463-2581, Telex 209147 ISE UR. 

KNOWLEDGE 

man/ 

THE UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM 

/ 



mdbs and KnowledgeMan/2 are registered trademarks and K-Chat is a trademark of Micro Data Base Systems, Inc., P.O. Box 248, Lafayette, IN 47902 
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JEFF DUNTEMANN 


PRODUCT OF THE MONTH 



Asynchronous X.25 

Tymnet’s X.PCprotocol establishes error-protected data 
transmission for asynchronous communications. 


D ata communications is more than 
simply sending a byte through a 
wire—it is ensuring that the byte that 
exits the wire is the same byte that 
went in. In the past few years, legions 
of disjointed methods have arisen to en¬ 
sure data integrity over a communica¬ 
tions line. Large corporate users resort 
to synchronous modems and leased 
lines. Small users pass files using sim¬ 
ple asynchronous protocols such as 
XMODEM and, more recently, 

KERMIT. However, for as much as these 
incompatible methods have helped, a 
disturbing portion of data continues to 
travel over wires and through space 
with no error protection at all. This sit¬ 
uation exists mainly because the 
equipment necessary to connect to 
the error-detecting X.25 synchronous 
ports offered by many information 
utilities is expensive and unlikely to go 
down in price very soon. 

The Tymnet division of McDonnell 
Douglas offers a bridge to the gap by 
creating an asynchronous emulation of 
the International Consultative Com¬ 
mittee for Telephone and Telegraph 
(CCITT) X.25 specification called X.PC. 

It is not a product but a standard for 
the development of future products; 
however, its potential benefit to the 
industry prompts PC Tech Journal 
to present X.PC as the November 
Product of the Month. 

In,developing X.PC, Tymnet 
needed to address local loop vulnera¬ 
bility between its network and the indi¬ 
vidual dial-up workstations connected 
to it. The company, however, has made 
the specification public enough (includ¬ 
ing the release of model driver code 
into the public domain) so that prod¬ 
ucts can incorporate X.PC without using 
the Tymnet network itself. 

X.PC’s design parallels closely that 
of X.25. Both protocols follow the 
seven-layer International Standards 
Organization/Open System Interconnec : 
tion (ISO/OSI) model. The first three 


layers of X.PC are functionally compati¬ 
ble to the corresponding layers of X.25: 
the protocol breaks a data stream down 
into packets that can be routed through 
any one of 15 logical channels available 
over a single physical link. X.PC forces 
an overhead of eight bytes per packet, 
which is significantly less than compet¬ 
ing protocols. Beyond layer 3 X.25 and 
X.PC diverge slightly in detail, but not 
in function; the logical connection is 
monitored and the dialogue between 
the two communicating nodes is main¬ 
tained error free. 

No file transfer function is defined 
under X.PC. File transfer is handled by 


PRODUCT NAME 

X.PC protocol 

COMPANY 

Tymnet, a division of 
McDonnell Douglas 

ADDRESS 

2710 Orchard Parkway 
San Jose, CA 95134 

TELEPHONE 

408/946-4900 


the application, which is layer 7 (the 
highest layer of the ISO/OSI model). 
Because layer 7 does not need to deal 
with error detection at all (the first two 
layers ensure that no errors go higher 
in the model), transferring a file is as 
simple as translating the file into a byte 
stream and passing the byte stream to 
the next layer down. The receiving 
node simply captures the incoming 
bytes any way it wishes, secure in the 
understanding that they are correct. 

A subtle, but important point to re¬ 
member is that X.PC is a binary proto¬ 
col that passes eight-bit object code as 
easily as seven-bit ASCII text. Informa¬ 


tion utilities using VANs can now make 
program code, spreadsheet files, and 
other binary data available to subscrib¬ 
ers. And, there is nothing magical about 
the big-system end of an X.PC connec¬ 
tion. Two PCs equipped with an X.PC- 
capable communications program can 
realize all of X.PC’s benefits over a sim¬ 
ple dial-up asynchronous link, even 
with the simplest of modems. 

To set X.PC as a standard, Tymnet 
has placed its specification document in 
the public domain, along with sample 
drivers written in C and 8086 assembly 
language. (These drivers have been 
placed in the public domain section of 
PCTECHline and are available for 
downloading; they may be distributed 
freely.) The various documents are 
available from Tymnet free of charge 
to responsible parties. 

Because X.PC is a much more com¬ 
plicated protocol than XMODEM or 
KERMIT, vendor support has been slow 
in coming. Microsoft’s Access package 
supports X.PC, as does the announced 
but unreleased Crosstalk Mk.4. No pub¬ 
lic domain or “freeware” packages as 
yet support X.PC. Effective baud rates at¬ 
tainable with X.PC depend on the band¬ 
width of the host computer. For a ma¬ 
chine like the IBM PC, Tymnet feels that 
2400 baud is reliable. The PC/AT and fu¬ 
ture IBM products probably will double 
that rate. The limits are implementation- 
dependent and the last word in drivers 
has not yet been written. 

The time may come when a future 
generation of PCs supports inexpensive 
synchronous ports and modems capable 
of true X.25 communications with most 
of the intelligence in dedicated silicon. 
Then big system network architectures 
such as IBM’s SNA will be directly ac¬ 
cessible by individual users, and asyn¬ 
chronous communications will be on its 
way out. With the introduction of X.PC, 
the wait has been mitigated, and the 
conversion to X.25, when it comes, may 
pass all but unnoticed. l 1111 ^"! 
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Tlje Personal Silicon Foundry » 


Hardware , software, and other 
developments for the IBM PC family 


TECH RELEASES 


HARDWARE 

Data I/O and FutureNet have intro¬ 
duced PC-based workstations that will 
enable engineers to design, program, 
and fully test programmable logic de¬ 
vices. A Personal Silicon Foundry 
(PSF) comprises a PC, a set of integrated 
CAE packages, and a logic device pro¬ 
grammer. The CAE package is an inte¬ 
gration of FutureNet’s DASH-2 schematic 
capture subsystem and Data I/O’s ABEL 
design language for programmable 
logic. Data I/O offers a choice of two 
logic device programmers: the 29B/ 
Logic-Pak, which offers the widest possi¬ 
ble device support, and the Model 60A. 
The elements of the PSF are integrated 
with DASH-ABEL and PROMlink. Mini¬ 
mum-configuration PSF, $12,950; maxi¬ 
mum configuration, $15,140. User-con- 
figured systems that include a PC/XT 
and printer are under $19,000. 

Data I/O, 10525 Willows Road NE, P. O. 
Box 97046, Redmond, WA 98073-9746; 
800/426-1045 
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FutureNet, 9310 Topanga Canyon 
Bird., Chatsworth, CA 91311-5728; 
818/700-0691 
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The Model 1018 multi-I/O board pro¬ 
vides 96 parallel I/O channels for the PC 
and bus-compatible microcomputers. 
Produced by Industrial Computer 
Designs, Inc., the board includes dual 
serial ports with jumper-selectable baud 
rates (110 baud to 19.2Kbaud) and four 
eight-bit parallel input-only channels. 
Model 1018 supports full bus interrupts 
and provides precise communications 
timing. The board connects to external 
devices via plug-on connectors with 
attached ribbon cabling. $495. 

Industrial Computer Designs, Inc., 
31264 La Bava Drive, Westlake Village, 
CA 91362; 818/889-3179 
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microstick, engineered for CAD/CAM, 
CAE, text editing, and graphics applica¬ 
tions, is now available from CH Prod¬ 
ucts. This point-and-select device offers 
eight modes of movement, including 
one that emulates the PC mouse and 
another that emulates the Bit Pad One 
from Summagraphics Corporation. It 
can change from high resolution of 1, 4, 
or 8 parts in 4,096, depending on the 
angle of inclination of the stick, to rapid 
cursor movement at the touch of a but¬ 
ton. The microstick communicates at 
300, 1200, 9600, or 19200 baud. $279.95. 
CH Products, 1558 Osage Sweet, San 
Marcos, CA 92069; 619/744-8546 

CIRCLE 319 ON READER SERVICE CARD 



MICROSTICK by CH Products 


The Elpho 20, introduced by Philips 
Peripherals, Inc., is a nonimpact, elec¬ 
trophotographic page printer that pro¬ 
vides letter quality at a speed of 20 
pages per minute. Intended as a central¬ 
ized page printer capable of serving sev¬ 
eral workstations simultaneously, Elpho 
20 handles high-volume information 
processing. It features quiet operation, a 
library of more than 95 type fonts, and 
versatile paper handling. Two configura¬ 
tions are available: the basic printer de¬ 
vice, for customization, and a ready-for- 
installation model that uses an integral 
print control system. $19,800 each. 
Philips Peripherals, Inc., 385 Oyster 
Point Bird., Unit 12, San Francisco, CA 
94080; 415/952-3000 
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ADCoMM 96/48 (advanced communi¬ 
cations modem/multiplexer), by Carter- 
fone Communications Corporation 
is a high-speed, full-duplex, asynchro¬ 
nous DDD modem/multiplexer with 
100-percent error protection, data com¬ 
pression, and flow control (with a 
throughput of up to 19.2KB per sec¬ 
ond). ADCoMM is designed to operate 
with ASCII CRTs, PCs, minicomputers, 
and host mainframes to provide a very 
high speed channel in one direction 
and a slower speed channel in the op¬ 
posite direction. Other features include 
an optional independent statistically 
mutiplexed printer channel, data com¬ 
paction, voice grade dial-up operation, 
half-speed fall-back mode, and Bell 103 
compatible mode. $1,995. 

Carterfone Communications Cor¬ 
poration, 1341 W. Mockingbird Lane, 
Suite 1100 W, Dallas, TX 75247; 
214/630-9700 

CIRCLE 309 ON READER SERVICE CARD 

Sublogic Corporation’s two-card 
graphics system, when combined with 
the systems software provided, gives the 
PC ultra-high-speed graphics capability. 
The High Speed Graphics System 
(HSGS) achieves a polygon fill rate of 
400 million bits per second and a draw 
rate of 70,000 line vectors per second. It 
clips polygons and vectors, and allows 
programmable windowing with dual 
display buffers for smooth animation. 
On-board 256KB display buffer RAM is 
isolated from the host processor’s ad¬ 
dress space, eliminating slowdown due 
to host processor limitations and en¬ 
abling full use of host processor mem¬ 
ory. HSGS displays 16 colors simulta¬ 
neously from a palette of 4,096. Built-in 
circuitry includes 128 programmable 
two-color dithering patterns. $2,990. 
Sublogic Coiportion, 713 Edgebrook 
Drive, P.O. Box 4019. Champaign, IL 
61820; 800/637-4983; in Illinois, 
217/359-8482. 
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A PC-compatible 80286 processor card 
that improves performance on computa¬ 
tional tasks by three to five times has 
been introduced by Earth Computers. 
Called TurboAccel-286, it features 
512KB with expansion capability and 
provisions for an optional 80287 math 
coprocessor and a switch to run the 
original 8088. Using the Edsun Labs’ 
EL-286-88 chip, which eliminates the 
necessity for several other chips, Turbo- 
Accel-286 allows the 80286 to emulate 
8088 functions, permitting direct execu¬ 
tion of the ROM BIOS and DOS. This 
insures software compatibility and re¬ 
quires no special programming. $995. 
Earth Computers, P. O. Box 8067, Foun¬ 
tain Valley\ CA 92728; 714/964-5784 

CIRCLE 302 ON READER SERVICE CARD 

MA Systems has introduced an expan¬ 
sion board for the PC/AT designed to 
optimize the AT’s RAM capability and to 
maximize the use of its 16MB internal 
memory potential. The AT Optimizer 
consists of a main board that holds the 
control logic functions and can be pop¬ 
ulated with 2.5MB of RAM, and two 
plug-in option boards. One option 
board provides an I/O processor while 
the other can be arranged to provide an 
additional 2.5MB of RAM. A PC/AT 
equipped with three AT Optimizer 
boards supports up to six terminals for 
high-speed multitasking and multi-use 
applications. Unpopulated version, $645. 

The company also has announced 
Magic Removable Winchester, a half¬ 
height, 5 v 4-inch removable subsystem, 
available in 5MB and 10MB models; 
each package includes the removable 
hard-disk drive, an advanced hard-disk 
controller, cables, and a power supply. 
These systems allow for two-way car¬ 
tridge interchangeability between the 
PC/XT and the PC/AT. 5MB model, 

$2,395; 10MB model, $3,495. 

MA Systems, 2015 O’Toole Avenue, 

San Jose, CA 95131; 408/943-0596 
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A stand-alone vector-to-graphics proces¬ 
sor called Turbograph 700 for CAD/ 
CAM/CAE systems has been introduced 
by AMF Logic Sciences, Inc. Designed 
to process monochromatic and color 
graphics data, it features a VLSI graphics 
engine that permits high-speed process¬ 
ing and raster-image and input memory 
expandable to 2MB each. Turbograph 
300 is available for the business graph¬ 
ics market. Turbograph 700, $6,995; 
Turbograph 300, $1,995. 

AMF Logic Sciences, Inc., 10808 
Fallstone Road, Houston, TX 77099; 
713/879-0536 
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Turbograph 700 


The CM 100 Read-Only Memory 
Compact Disc Drive from Philips 
Subsystems and Peripherals, Inc. is 

a high-capacity data retrieval system. 

The CM 100 uses 120-mm (4.72-inch), 
single-sided, ROM compact disks. Data 
are digitally encoded, then read by a 
laser beam, decoded, and transferred to 
either an output device or a com¬ 
puter. Precision optical data recording 
techniques permit information to be 
stored with a density many times greater 
than is possible with conventional mag¬ 
netic media. These disks offer a storage 
and retrieval capacity of up to 230,000 
text pages. Track-to-track access is possi¬ 
ble within one millisecond. Price for 
OEMs and systems integrates, $1,500. 
Philips Subsystems and Periphet-als, toe., 

100 E. 42nd Street, New York, NY 
10017; 212/850-5125 
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The first integrated tool set for micro¬ 
processor software analysis, SoftAna- 
lyst, has been introduced by North¬ 
west Instrument Systems, Inc. Sup¬ 
porting a variety of microprocessors, 
compilers (including Pascal, C, FOR¬ 
TRAN, and ADA), and cross assemblers, 
it analyzes performance, trace proce¬ 
dures-, and variables and test code cov¬ 
erage in realtime nonintrusively. The 
SoftAnalyst package includes chassis, 
boards, microprocessor-specific probes, 
and software. Prices start at $9,955. 
Northwest Instrument Systems, Inc., 
19545 N. W. Von Neuman Drive, 
Building D-4, Beaverton, OR 97006; 
503/690-1300 
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Digital Communications Associates, 
Inc. (DCA) has introduced Smart Alec, 
a micro-to-IBM System/34, /36, or /38 
communications link. Smart Alec allows 
the PC, PC/XT, and PC/AT to emulate an 
IBM 5251 Model 11, 5291, or 5292 
Model 1 terminal. It provides for direct 
attachment to a S/34, /36, or /38, or re¬ 
mote attachment, through modem, to an 
IBM 5294 workstation controller or an 
IBM 5251 Model 12. Smart Alec includes 
bidirectional file transfer software, while 
allowing the PC to maintain its stand¬ 
alone processing capabilities. Also avail¬ 
able is the Enhanced File Transfer 
software, which features increased data 
security, record blocking, file chaining, 
and record selection. Smart Alec, $995; 
File Transfer software per host, $1,295. 

DCA’s fastlink is a modem that 
lets PC users send information to other 
PCs and host computers at speeds of up 
to 10,000 bits per second, fastlink per¬ 
mits the transmission of enhanced 
graphics and increased access to infor¬ 
mation data banks. Card version $1,995; 
stand-alone $2,395. 

Digital Communication Associates, Inc., 
1000 Alderman Drive, Alpharetta, GA 
30201; 404/442-4000 
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Half-size I/O cards for the PC have been 
introduced by Data Translation. Sup¬ 
porting analog inputs, analog outputs, 
and digital I/O, respectively, the 
DT2814, DT2815, and DT2817 plug 
into any I/O expansion slot on the PC, 
PC/XT, and PC/AT. Potential applications 
for the cards include data logging, pro¬ 
cess control, energy management, chro¬ 
matography, signal analysis, and labora¬ 
tory automation. DT2814, $299; DT2815, 
$399; DT2817, $199. 

Data Translation, 100 Locke Drive, 
Marlboro, MA 01752; 617/481-3700 
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KA Design Group offers an alternative 
to the mouse and the tablet. Its Turbo- 
Fuck is a point-and-select device that 
featuress high resolution and fast posi¬ 
tioning. The device has extensive on¬ 
board intelligence to communicate on 
the RS-232 serial standard; it may be 
commanded to emulate a mouse or 
tablet, or exercise three-axis control, 
cursor control, or instrumentation and 
industrial control. TurboPuck automati¬ 
cally tracks in straight horizontal lines, 
switches from two-dimensional to three- 
dimensional operation, and features an 
optical switch to select from the differ¬ 
ent operating modes. $159.95. 

KA Design Group, 6300 Telegraph 
Avenue, Oakland, CA 94609; 
415/654-6300 
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Series 9000 is a transportable one-half- 
inch tape system for the PC, PC/XT, and 
PC/AT that provides a data interchange 
link to mini- and mainframe computers 
and tape libraries. Introduced by 
Cipher Data Products, Inc., it allows 
PCs to upload and download mainframe 
data without data communication costs 
or a need for micro-to-mainframe net¬ 
working. It also can be used as a data 
backup and archival storage device. 
Prices range from $5,995 to $10,995. 
Cipher Data Products, Inc., 10101 Old 
Grove Road, P. O. Box 85170, San 
Diego, CA 92138; 619/578-9100 
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From Overland Data, Inc. comes TC- 
50, a high-performance nine-track tape 
controller for the PC, PC/XT, PC/AT, and 
compatibles. TC-50 offers 8-bit parallel 
recording with parity, switch-selectable 
I/O address, a maximum data transfer 
rate of 400,000 bytes per second, a rec¬ 
ord length of 1 to 65,535 bytes, support 
for as many as eight tape transports, and 
a jumper-selectable DMA channel. The 
package includes controller board, 
interconnect cables, and a variety of 
software utilities. $1,350. 

Overland Data, Inc., 5644 Kearny Mesa 
Road, Number A, San Diego, CA 92111; 
619/571-5555 
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3M has announced a new one-fourth- 
inch cartridge drive in a 5 v 4-inch form 
factor that greatly increases user capac¬ 
ity. The HCD-134 data cartridge drive 
system provides 134MB of fully-cor¬ 
rected user data per formatted one- 
fourth-inch data cartridge. The HCD-134 
has an average access time of 14 sec¬ 
onds using random track access and 
bidirectional search, and provides data 
transfer at greater than 4MB per minute. 
Less than $1,000 in OEM quantities. 

3M, P. O. Box 33600, St. Paul, MN 
55133-3600; 612/736-2355 
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Houston Instrument has announced 
seven new digitizers. Called true grid, 
the products are designed for cursor 
control and menu-picking applications. 
They offer users a complete line of 
graphics input tablets. Digitizers in the 
1000 series feature medium resolution 
of .005 per inch, accuracy of +/- .015 
per inch, a choice of transducers, and 
three sizes of active area. The 8000 se¬ 
ries digitizers are designed for mechan¬ 
ical, electrical, surveying, mapping, and 
architectural applications. They feature 
high resolution of .001 per inch, accur¬ 
acy of +/- .01 per inch, optional choice 
of transducers, and four sizes of active 
area. 1000 series, $495 to $975; 8000 
series, $1,150 to $4,340. 

Houston Instrument, 8500 Cameron 
Road, Austin, TX 78753; 512/-835-0900 
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Houston Instrument TRUE GRID Digitizers 


Universal Data Systems, Inc. (UDS) 
has introduced a line of Hayes-compati¬ 
ble modems. The FasTalk series boasts 
full call-progress monitoring of dial 
tone, busy, ring, and connect signals. 
The modems feature automatic dialing, 
selection of pulse or tone dialing, and 
answering with automatic speed selec¬ 
tion. UDS includes its SignOn software 
package with each FasTalk. FasTalk 300 
desktop modem, $345; 1200 desktop or 
1200 PC plug-in card modem, $525. 
Universal Data Systems, Inc., 5000 
Bradford Drive, Huntsville, AL 35805- 
1953; 205/837-8100 
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The fastest C. The C that Microsoft 
developed to write its own software 
programs. Hot. 

So hot that we can make this claim: 
Virtually every program runs faster 

with Microsoft® C Compiler than with 

any other MS-DOS® C compiler. 

Efficient C. 

We give you everything you need to 
write code so tight your computer will 
scream. 

“Preliminary testing on the Microsoft C 
Compiler produced code that was signi¬ 
ficantly smaller than that produced by 
other C compilers’.’ 

Paul Springer, Ashton-Tate. 

“We found the FAR pointer very helpful 
for situations where a mix of memory 
models offers the greatest efficiency.” 

Robert Frankston, Software Arts* 

“The portability of the code between 
MS-DOS and XENIX * is great!’ 

Jim Bean, Peachtree Software* 

But it’s really no surprise that our C 
stretches your micro to its limits. We 
wrote both the MS-DOS and the 
XENIX operating systems. 


*Purchase both Microsoft C Compiler and Microsoft Macro Assembler 
and get a $25 rebate direct from Microsoft. See package for details. 

Microsoft, MS-DOS and XENIX are registered trademarks and 
The High Performance Software is a trademark of Microsoft Corporation. 


For the name of your nearest Microsoft 
dealer, or to upgrade from Microsoft C 

C ’ MICROSOFT. 

C3.il (oUU ) i£0~y^T\J\J. The High Performance Software™ 

In Washington State, Alaska, Hawaii 
and Canada, call (206) 828-8088. 

And make your programs really cook. 


Microsoft C Compiler Version 3.0 
Microsoft C Compiler 

♦ Produces compact code and fast executables. 

♦ Implements register variables. 

♦ Small, Medium and Large Memory model Libraries-Mix models 
with NEAR and FAR pointers. 

♦Transport source and object code between MS-DOS & XENIX 
operating systems. 

♦ Library routines implement most of UNIX System V C library. 

♦ Choose from three Math libraries and generate in-line 8087/287 
instructions or floating point calls. 

— Floating point emulator (utilizes the 8087/287 if installed). 
—8087/287 coprocessor support. 

—Alternate math package —extra speed on systems without an 

8087/287. 

♦Link routines written in Microsoft FORTRAN (V 3.3 or higher), 
Microsoft Pascal (V 3.3 or higher) or Microsoft Macro Assembler. 

♦ Supports MS-DOS pathnames and Input/Output redirection. 
♦File sharing and record and file locking is supported. 

♦ Do source level debugging, with the Symbolic Debug Utility, 
available separately with the Microsoft Macro Assembler Package* 

Library Manager 

Create, organize and maintain your object module libraries created 
with Microsoft languages. 

Object Code Linker 

♦ Simple overlay linker combines relocatable object modules created 
using Microsoft Languages into a single program. 

♦ Link very large programs (over 1MB, using overlays). 

EXEPACK Utility 

A new utility to compress sequences of identical characters from an 
executable file and to optimize the relocation table. 

EXEMOD Utility 

A new utility used to modify the fields in the header according to 
the instructions given by the user in the command line. 

‘C’ Benchmarks— done on a Compaq Plus with 512k memory 
with no 8087. Program “SIEVE’,’ with register variables, 

Exec Time Code Size EXE Size 
Microsoft C :9.39 141 5,914 

Lattice C : 12.24 164 20,072 








Floor plan screen by IBM's Draining Assistant 


Gateway Communications, Inc. has 

developed a high-performance copro¬ 
cessor option board called pc-wnim for 
the communications requirements of 
the PC and compatibles, pc-wnim (wide 
area network interface module) acts as a 
bridge in support of communications 
software and applications such as X.25, 
SNA, and Async. Properly prepared, 
pc-wnim can provide LAN-to-LAN, LAN-to- 
host, and LAN-to-remote device connec¬ 
tions. It has a Z80-B CPU (6 mHz) 
clocked at the PC rate multiple of 4.77 
mHz; 64KB of dual-ported, parity- 
checked RAM; and serial communica¬ 
tions support logic for four RS-232 or 
RS442 communications ports. The I/O 
and memory addresses can be config¬ 
ured with an 8-position dip switch to re¬ 
solve conflict with other installed option 
boards on the PC. pc-wnim supports both 
asynchronous and synchronous commu¬ 
nications. $595. 

Gateway Communications , Inc., 16782 
Reclhill Avenue, Irvine, CA 92714; 
714/261-0762 
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The FG-100-AT by Imaging Technol¬ 
ogy provides realtime image processing 
capabilities. It is a single-board subsys¬ 
tem capable of digitizing analog video 
from standard RS-170 video sources, 
processing the imagery into realtime, 
and displaying the stored image in 
monochrome or pseudocolor. The 
board’s functionality is made possible 
by advanced architecture and the exten¬ 
sive use of gate arrays and surface- 
mounted devices. The FG-100-AT con¬ 
tains 12 bit planes of frame memory, 
with a spatial resolution of 512-by-512 
pixels, which can be used in several 
modes. Monochrome version, $3,995; 
pseudocolor version, $4,495. Discounts 
available for OEMs. 

Imaging Technology, Inc., 600 W. 
Cummings Park, Woburn, MA 01801; 
617/938-8444 
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SOFTWARE 

A new member to IBM’s PC Assistant 
Series, the Drawing Assistant, is a 
creative design tool for drawings, floor 
plans, charts, diagrams, and other 
graphic presentations. Program high¬ 
lights include: an art library containing 
symbols, maps, patterns, and drawings; a 
zoom feature that permits magnification 
and retouching; pattern creation; brush 
style selection and the ability to paint 
with 2 to 16 colors at one time; and se¬ 
lective removal of portions of a freshly 
painted drawing. $169. 

IBM, Entry Systems Division, P. O. Box 
1328, Boca Raton, FL 33432; Contact 
the local IBM dealer 

CIRCLE 323 ON READER SERVICE CARD 

To achieve full compatibility with all 
software written for the IBM PC Net¬ 
work Adapter, AST Research, Inc. has 
introduced the ast-netbios Option for 
its series of LANs. The basic package in¬ 
cludes utility software and a software 
driver that configures to the user’s 
specific hardware. $195 per network. 
AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714; 714/863-1333 
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I/O PRO is a development tool for the 
creation of text and graphic screens 
used as the I/O media for interactive 
programs. Developed by MEF Environ¬ 
mental, Inc., I/O PRO includes a 
screen development and testing mod¬ 
ule, plus a library module with a 
FORTRAN/Pascal screen caller, a screen 
conversion routine that allows existing 
screens to be converted to I/O PRO 
format, and 58 utility routines. Color 
and high-resolution graphics, including 
animation, are supported. $450. 

MEF Environmental, Inc., P. O. Box 
26537, Austin, TX 78755; 

512/251-5543 
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Tempo from PMX 

PMX, Inc. has introduced an easy-to- 
use graphics tape editor for the PC. 
Tempo accepts programming in a sin¬ 
gle generic format and then converts 
the code as necessary to operate nearly 
any machine tool. A CAD-type function 
allows geometric data to be entered and 
graphically displayed either as the pro¬ 
gram is being produced or after com¬ 
pletion, and includes automatic calcula¬ 
tion of tangencies and intersections. 
Tempo also features dimensioning and 
text, zooming, rotation, and scaling 
capabilities. $1,995. 

PMX Inc., 33129 Schoolcraft, Livonia, 

MI 48150; 313/422-3740 
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The Remote File Manager (RFM), 
which allows hie transfer between net¬ 
worked PCs and a DEC VAX, is available 
from Syntax. The product permits the 
PC user to manipulate VAX hies directly 
wherever they reside in the DECnet do¬ 
main. A user can rename a hie on his 
PC to a hie that is to reside on a remote 
DECnet VAX. RFM automatically estab¬ 
lishes the hie on the remote VAX and 
erases the local PC hie. This product is 
an addition to the Syntax VAX Interface 
Manager (VIM) networking software se¬ 
ries; users must have VIM to use RFM. 
VIM, $7,500; RFM, $2,500. 

Syntax, 6642 S. 193rd Place, Suite N- 
107, Kent, WA 98032; 206/251-8438 
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Laboratory Technologies Corpora¬ 
tion has announced a contractual agree¬ 
ment under which IBM Corporation 

will distribute labtech notebook. An in¬ 
tegrated, menu-driven, general purpose 
software package for data acquisition, 
process control, monitoring and 
analysis, it runs on the PC, PC/XT, 

PC/AT and compatibles. $895. 

Laboratory Technologies Corporation, 
255 Ballardvale Street, Wilmington, MA 
01887; 617/657-5400 
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Mighty Macro 
Assembler. 


The new Microsoft® Macro 
Assembler package. A complete devel¬ 
opment environment that makes 
you a more productive programmer. 
Whether you’re using Macro Assembler 
or any Microsoft high level language. 

A common calling convention lets 
you easily call assembly language 
routines from any high level Microsoft 
language to add an extra burst of 
blinding speed. 

Better Debugging* 

The new Symbolic Debug Utility 
lets you stay close to the source. Now 
you can step through your assembled 
or compiled code by name rather than 
by address. Source level display for 
Microsoft Pascal, FORTRAN, and C 
allows you to view both your original 
source and the resulting code. 

And we stuffed our package with a 
full set of the most useful utilities 
around. So that you can link, maintain 
and organize your programs like 
never before. 

Who else but Microsoft could build 
so much into one package for $150? 

For the name of your nearest Micro¬ 
soft dealer call (800) 426-9400. In 


Washington State, Alaska, Hawaii 
and Canada, call (206) 828-8088. And 

if you’re already MICROSOFT. 

using Microsoft The High Performance Software™ 

or IBM® Macro Assembler, ask us how 
you can upgrade to the mightiest Macro 
of them all. 


Microsoft Macro Assembler Package: 

Macro Assembler 

♦For the 8086/8087/8088 and now the 186/286/287. 

♦ Define macros. 

♦ Conditional Assembly. 

♦ Case sensitivity for symbols’. 

New Interactive Symbolic Debug Utility 

♦ Controlled testing environment for debugging. 

♦ Source line display of Microsoft FORTRAN, Pascal and 
C Programs. 

♦ Set breakpoints on line numbers and symbols. 

♦ Single step to follow program execution. 

♦ Disassemble object code. 

♦ Display values. 

♦ Make minor changes without reassembling. 

New Program Maintenance Utility 

♦ Rebuilds your applications after your source files have 
been changed. 

♦ Similar to UNIX™ Make utility. 

Library Manager 

♦Create, organize and maintain your object module 
libraries created with Microsoft Languages. 

♦ Set page size (default of 16 bytes). 

Object Code Linker 

♦ Simple overlaying linker combines relocatable object 
modules created using Microsoft Languages into a single 
program. 

♦ Load Map generation. 

♦ Specify from 1 to 1024 segments. 

Cross Reference Utility for the Macro Assembler 

♦ Creates a cross-reference listing of the definitions and 
locations of all symbols used in an assembly language 
program. 



Microsoft is a registered trademark and The High 
Performance Software is a trademark of Microsoft 
Corporation. IBM is a registered trademark of 
International Business Machines. UNIX is a trademark 
of Bell Laboratories. 




ASYSThigh-resolution graphics now include error 
bars , labels , axes , grids , and multiple colors. 


ASYSTaxonometric plots simplify analysis of 
complicated 3-dimensional surfaces. 




New color graphics enhance comparison of 
experimental data with filtered data. 



Contour plotting adds an alternative approach to 
meaningful 3-D representation. 


ASYST adds new muscle. 

More hardware support, more analysis 
capabilities for the IBM PC. 


ASYST™ Scientific Software turns your 
IBM PC, XT,™ AT, or compatible into a 
complete scientific workstation. And 
now it's even more versatile, with: 

• Expanded analysis capabilities 

• High-resolution color graphics 

• GPIB/IEEE-488 hardware support 

• Axonometric and contour plotting 

• Additional A/D hardware support 

Minicomputer speed and precision- 
at a fraction of the cost. 

ASYST on an IBM PC does a 1024-pt. 

FFT in less than 3 seconds (as fast as 
1.2 on some compatibles). For the same 
task, an optimum performance routine 
on a DEC 11/23+ minicomputer using 
FPF 11 ™ took 2 seconds-at 5 times 
the price! 

Built-in routines. Full programmability. 

Straightforward, pre-programmed com¬ 
mands, such as XY.DATA.PLOT, FFT, and 
A/D.IN, put you in total control right 
away. Commands can be used interac¬ 
tively, or combined and modified as 
needed-from simple macros to fully 
customized programs. And all com¬ 


mands co-reside in memory-no disk 
shuffling. 

ASYST is four separate, 
fully-integrated modules: 

Module 1: System/Graphics/Statistics 

establishes the environment. It provides 
basic mathematics operators, descriptive 
statistics, array manipulation and control, 
automatic plotting and color graphics 
support (including IBM standard/ 
enhanced and Hercules boards), a text 
editor, file I/O, and a built-in program¬ 
ming language. 

Module 2: Analysis reduces and 
analyzes data. Includes eigenvalues, 
eigenvectors, polynomials, ANOVA, 
axonometric and contour plotting, least 
squares approximations, curve fitting, 
convolutions, integration, differentiation, 
smoothing, and fast Fourier transform. 

Module 3: Data Acquisition allows 
communication with lab equipment and 
analog signal sources. Includes A/D 
and D/A conversions, digital I/O, timing, 
and triggering. Supports standard inter¬ 
face boards including IBM DACA. 


Module 4: GPIB/IEEE-488 allows 
additional interfacing to some 10,000 
instruments through a variety of plug-in 
cards. 

• Purchase Module 1 alone-or with 
any combination of the other modules- 
to tailor the system to your specific 
applications. 

Try ASYST for 30 days. For details, call 
(800) 348-0033; in NY, (212) 702-3241. 



ASXST 


MACMILLAN SOFTWARE CO. 

An Affiliate of Macmillan Publishing Company 
866 Third Avenue, New York, NY 10022 
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Quidi BASIC by Microsoft CADVANCE screen 


An integrated systems engineering envi¬ 
ronment that uses proven method¬ 
ologies for faster design time, reduced 
maintenance, and generation of reus¬ 
able code has been introduced by Pro- 
mod, Inc. The ProMod environment 
supports the complete software life cy¬ 
cle on PCs and minicomputer systems; 
currently versions are offered for all 
DEC VAX systems, as well as the PC, PC/ 
XT, and PC/AT. Analysis data can be ex¬ 
changed between VAX and IBM systems 
at any time during the cycle. ProMod’s 
five major sections are requirements 
analysis and definition, transformation 
from analysis to design, system design, 
program design, and implementation. 
Pricing is based on system configura¬ 
tion; it begins at $9,950 for PC. 

Promod. Inc., 22981 Alcalde Drive, La¬ 
guna Hills, CA 92653; 714/855-3046 
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Concord Data Systems has introduced 
LAN software that significantly reduces 
the cost of connecting manufacturing 
automation protocol (MAP)-compatible 
devices and terminals. Token/Net uses 
Concord’s four-port interface module to 
provide MAP-compatible and terminal 
interfaces to the 802.4 token bus LAN. 
The software also provides synchronous 
and asynchronous terminal support over 
three RS-232 serial ports. $5,135. 
Concord Data Systems, Inc., 303 Bear 
Hill Road, Waltham, MA 02154; 
617/890-1394 
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Microsoft, Lotus, and Intel have an¬ 
nounced that Microsoft will participate 
in support and control of the expanded 
memory specification which takes the 
memory of the PC, PC/XT, and PC/AT up 
to 8MB above the 640KB limit. The 
effort originally was unveiled by Lotus 
and Intel in April 1985 and will now be 
called the Lotus/Intel/Microsoft ex¬ 
panded memory specification (the 
release of version 3.2 with support for 


multitasking was coincident with this an¬ 
nouncement). Microsoft will integrate 
expanded memory capabilities into 
future systems software products. 

Separately, Microsoft has released 
QuickBASIC, a BASIC compiler that of¬ 
fers execution speeds three to ten times 
faster than the BASIC interpreter. New 
structured programming features in¬ 
clude subprograms, libraries, alphanu¬ 
meric labels, multiline functions, and 
control structures. QuickBASIC supports 
large programs, advanced graphics capa¬ 
bilities, and networking. $99. 

Microsoft Corporation, 10700 Northup 
Way, P.O. Box 97200, Bellevue, WA 
98009; 800/426-9400 
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CalComp has announced the acquisi¬ 
tion of the architectural, engineering, 
construction (AEC) division of Personal 
CAD Systems (P-CAD). The renamed 
personal systems unit markets three 
software packages: cadplan, used to 
create, edit, and plot designs for AEC 
applications; caddraft, an entry-level 
drawing and drafting package; and cad- 
mate, a user-friendly, self-paced tutorial 
for learning cadplan. A fourth, cadvance, 
will provide design capabilities through 
the use of variable interpretive macros, 
previously available only on high-end 
CAD systems, cadplan $2,000; caddraft, 
$495; CADMATE, $100; CADVANCE, $2,500. 
CalComp, 200 Hacienda Avenue, Camp¬ 
bell, CA 95008; 408/866-6272 
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htest/hformat is a disk-help utility 
from Kolod Research, Inc. htest 
performs nondestructive tests against a 
given hard disk. Three different tests are 
available in addition to the user-sup- 
plied parameters, such as start track, 
end track, and disk parameter override. 
hformat is used if htest reveals a prob¬ 
lem or if the media is known to be de¬ 
fective. It will format and test each disk 
track a minimum of 32 times, during 


which process a set of bit patterns de¬ 
signed to exercise the media in all pos¬ 
sible combinations will be written onto 
the disk. The results of the tests and the 
formatting process are continually dis¬ 
played; on-line help facilities are pro¬ 
vided. $129.95. 

Kolod Research, Inc., P.O. Box 68, 
Glenview, IL 60025; 312/291-1586 
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Emerald Technology Group, Inc., in 

conjunction with Software Systems, 
Inc., has announced a new version of 
SSI’s Emulator Transfer Utility (ETU). 
Release 2 provides support for the IBM 
5250 emulation kit and the IDEAcom 
5251; transfer of print spool files from 
the System/3x for off-line printing on 
the PC or from the PC to a high-speed 
system printer on the S/3x; the ability to 
copy library members between the PC 
and the S/3x; mapping of PC formats 
and ASCII fixed, variable, and text to 
EBCDIC format or vice versa; and per¬ 
formance improvement. S/34, $400; 

S/36, $500; S/38, $800. 

Emerald Technology Group, Inc., 1601 
116th Avenue NE, Suite 102, Bellevue, 
WA 98004; 206/462-8200 

CIRCLE 342 ON READER SERVICE CARD 

Previously available only for main¬ 
frames, model software by Lloyd Bush 
Software Products is now ported to 
the PC/AT by running in protected vir¬ 
tual address mode, model is a work- 
space-oriented fourth generation lan¬ 
guage for professional analysis of com¬ 
plex business situations. It supports sim¬ 
ple direct interfaces to a wide variety of 
database management and graphics sys¬ 
tems. In its implementation on the 
80286, it can support applications of 
up to 16MB. $3,000 to $5,000 depending 
on specific configuration. 

Lloyd Bush Software Products, 156 
William Street, New York, NY 10038; 
212/962-4004 

CIRCLE 338 ON READER SERVICE CARD 


NOVEMBER 1985 


47 
















TECH RELEASES 


Gracon Services’ TurboRef 


mm 


VS COBOL by Micro Focus 


Gracon Services, Inc. has announced 
TurboRef, a software tool package for 
Pascal users. TurboRef will cross-refer¬ 
ence a Pascal program and create a pro¬ 
gram listing; it lists each variable and 
constant reference, including the line 
number and type of use for each refer¬ 
ence. This utility reads multiple Pascal 
source files and can process Pascal in¬ 
clude files. $49.95. 

Gracon Services, Inc., 4632 Okemos 
Road, Okemos, MI 48864; 

517/349-4900 

CIRCLE 340 ON READER SERVICE CARD 

A screen and form generator called ZIP 
that writes program code for dBASE n 
and dBASE m has been announced by 
Magnum Data, Inc. With ZIP, the user 
paints the application input or output 
screen or print format that he needs on 
his CRT. Using the built-in ZIP editor, he 
types in prompts, lines, boxes, fields, 
variables, and dBASE functions. He then 
saves the screen and ZIP writes a dBASE 
program that will reproduce the format; 
this program can be merged or called 
using a DO statement. $50. 

Magnum Data, Inc., 627 S. Plymouth 
Bird., Los Angeles, CA 90005; 
213/937-0848 
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textbank/pc, from Group L Corpora¬ 
tion, manages textual information on 
the PC/XT or PC/AT. It allows a user to 
build and search his own information 
base which, unlike a database, can ac¬ 
commodate unstructured data. The user 
can search using any word, part of a 
word, word combination, or word prox¬ 
imity. He can target search and display 
areas by using zones, which are more 
flexible than database fields. Zones are 
natural text groupings, such as sen¬ 
tences, paragraphs, or tables. $995. 
Group L Corporation, 481 Carlisle 
Drive, Herndon, VA 22070; 
703/471-0030 
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MiCROGRAFX, Inc. has announced 
In*a*Vision, the first Microsoft Win¬ 
dows-compatible applications package. 
This computer-aided design and draw¬ 
ing software employs a mouse interface 
and can be used stand-alone or in 
conjunction with Windows. In*a*Vision 
offers sophisticated multiple-font text 
capabilities; users choose drawing and 
editing functions from pull-down 
menus. In addition to zoom capabilities, 
this product is able to stretch, rotate, 
scale and dimension figures. Accuracy is 
ensured with rulers, crosshairs, dimen¬ 
sioning features, and flexible grids. 

$495; demonstration system, $49. 
micrograi% Inc., 1820 N. Greenville 
Avenue, Richardson, TX 75081; 
214/234-1769 
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In*a*Vision screen 


Image-processing technology is adapted 
to the microcomputer environment with 
Media Cybernetics’ latest product, 
Image-Pro. This interactive, icon-driven 
software enables information from 
documents, photographs, x-rays, and sat¬ 
ellites to be electronically captured, pro¬ 
cessed, analyzed, stored, and retrieved. 
The package consists of a stand-alone 
mouse-driven image processing package 
with an icon-based image editor, image 
processing routines, and the HALO 
graphics subroutine library. $1,000. 
Media Cybernetics, Inc., 7050 Carroll 
Avenue, Takoma Park, MD 20912; 
301/270-0240 
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VS COBOL is a new high-speed com¬ 
piler from Micro Focus that generates 
8086 native code and supports the full 
ANSI 12-module. Its increased function¬ 
ality includes PC screen and keyboard 
support, an internal sort/merge, ex¬ 
tended communications, and support 
for Report Writer. $1,200. 

Also from Micro Focus comes 
co-math, a COBOL-expanding library of 
mathematical functions that includes ex¬ 
ponentiation, power, square root, natu¬ 
ral log, log 10, sine, cosine, tangent, arc¬ 
sine, arccosine, arctangent, and arctan¬ 
gent XY. co-math is designed for use in 
a standard COBOL environment. $200. 
Micro Focus, 2465 E. Bayshore Road, 
Palo Alto. CA 94303: 415/856-4161 
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Technisoft is positioning its File 
Savior disk utility as an EBCDIC sector 
editor; it can display, search, and modify 
files that are in EBCDIC format. This is 
the format in which most mainframe 
files downloaded to PCs often remain. 
File Savior also handles ASCII and hexi- 
decimal data, and enables the user to 
recover erased files and salvage data 
from damaged disks. File Savior runs on 
the PC, PC/XT, and PC/AT. $49.95. 
Technisoft, 1710 Allied Street, Suite 37, 
Charlottesville, VA 22901; 

804/979-6464 

CIRCLE 335 ON READER SERVICE CARD 

Three new versions of the nova*gks 
computer graphics software, based on 
the international graphical kernel sys¬ 
tem and produced by Nova Graphics 
International, have been announced 
by that company. The new products 
bring GKS to the PC/XT, PC/AT, and the 
3270 AT/G and AT/GX workstations in 
both FORTRAN and C. PC version, $495; 
3270-based versions, $1,500. 

Nova Graphics International Corpora¬ 
tion, 1015 Bee Cave Woods, Austin, TX 
78746; 512/327-9300 
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60-DAY MONEY BACK GUARANTEE 


Borland’s SuperKey And 
SideKick Work So Well Together, 
You’ll Hardly Work At All. 



THE CRITIC'S CHOICE 

"If you want the ultimate in sophistication, you won 7 find any¬ 
thing finer on the battlefield right now than Borland’s SuperKey 
and SideKick combo ." LEON A. WORTMN, InfoWorld 


BORlflflD 


4585 Scotts Valley Drive, Scotts Valley CA 95066 
Phone (408) 438-8400 Telex 172373 


j8 2 CA(800) e 742-'< 133 - 1 

when 8PP ,,cab ' 8 all y 6 s cities. AH 
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Name. 


Shipping Address: 
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AN UNBEATABLE TEAM AT AN UNBEATABLE PBICE! We’ve 
teamed the best with the best to make the greatest. The best 
keyboard enhancer, SuperKey®. The best desktop organizer, 
SideKick®. The dynamic duo working hand in hand to 
let you do many different things at once. A way that cuts 
down the keystrokes, so you’re working instead of just 
typing. A way that wasn’t possible until we paired 
the electronic wizardry of SuperKey with the 
practical efficiency of SideKick. SuperKey 
brings the magic. SideKick does the de¬ 
tails. The “S-Team” works beautifully 
together because we designed them 
that way. 


BET SUPERKEY AND 
SIDEKICK TODAY and you’ll 
have an unbeatable team at an 
unbeatable price — and a $15 
rebate back in the mail. 


Copyright 1985 Borland International BI-1014 

SuperKey and SideKick are registered trademarks of Borland International, Inc. 
1-2-3 is a trademark of Lotus Development Corp. 

IBM is a registered trademark of International Business Machines Corp. 
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IF YOU USE SIDEKICK, YOU NEED SUPERKEY. 
BECAUSE SUPERKEY AND SIDEKICK CAN MAKE 
Y0UB DAY 60 S0METHINB LIKE THIS: 

8:00 am. You got to work on time, despite the 
44-mph turkey ahead of you in the fast lane. It’s spread¬ 
sheet time. You hit one key. Lotus 1-2-3 (or whatever) is 
up and running. (One key, because SuperKey has recorded 
ail the CDM23 <ENTER >123< ENTER> <ENTER> / 
F <ENTER> R <ENTER> SALES <ENTER> <PgDn> 
foolishness and your one keystroke played all that back 
instantly. One keystroke instead of a minuet). 

8:03 am. You’re into the spreadsheet. Phone rings. 
You kick in SideKick’s Notepad—without leaving your 
spreadsheet. You talk. You listen to Frank. You make notes 
that tell you that Frank is upping the numbers from yester¬ 
day’s order and he needs a new price and delivery date. 

He wants a meeting. Fast, but when? You have SideKick 
fire up your Calendar. Time agreed and noted—in 
SideKick’s NotePad. Conversation ends. Your spreadsheet is 
still there. 

8:07 am. You’re watching the spreadsheet but you’re 
thinking about the new bid you have to figure out. So you 
have SideKick’s Calculator pulled up on the screen—over 
a small piece of the spreadsheet—which doesn’t go away. 

8:08 am. SideKick is coming up with new numbers. 
SuperKey keeps the spreadsheet on a roll. Satisfied with the 
numbers, you have SideKick auto-dial Frank’s number. 

Talk. Talk. Hang up. 

8:09 am. Spreadsheet about done. You’re watching 
it. but thinking about what Frank just said on the phone. 
He liked your numbers. He ordered. He said, “That was 
fast. We won’t need that meeting. (SideKick cancels it 
from your Calendar). And he also said, “How did you get 
all that done so quickly?’’ And you said, “I’ve got a couple 
of new gin’s working for me." 


SIDEKICK INCLUDES: * Calculator * Notepad * Auto dialer & 
phone directory * ASCII table * Perpetual calendar & datebook 
Help window * Full-screen editor with word-wrap, 
paragraph editing and much much more. 
(Chances are that once you have 
SuperKey and SideKick working 
together for you, you’ll never need to 
use a word-processing program again). 

SUPERKEY INCLUDES: 

* Encryption to keep confidential files 
confidential * Programmable keys that 
let you turn a thousand keystrokes 
into one * Keyboard lock * Automatic 
turn-off of your screen after a pre-set 
time so the expensive phosphorus in 
your monitor’s screen isn’t etched 
or ruined * Secret Password 
protection and more. 


IF YOU DON'T USE SIDEKICK YET, YOU BET 
THEM BOTH AND FOR A LIMITED TIME, A 
$15.00 CASH-BACKI Because SuperKey and SideKick 
are so compatible, we let them move in together. Into their 
own blister-pack. With the $15.00 cash-back coupon and 
the manuals. Which is what you get for $139-90 instead of 
the usual $154.90. You need to fill-in the cash-back coupon, 
along with your registration cards and proof of purchase, 
and mail it back. We’ll rush you your $15.00 rebate right 
away. Rebate offer ends March 31, 1986. (PS: You can still 
buy SuperKey and SideKick separately. SuperKey $69.95, 
SideKick $84.95. Not copy-protected.) 








SAVE OVER 30% ON OUR GIFT PACKS! 


TURBO "NEW” PACK $95.00 


• Turbo GameWorks™ NEW! 

• Turbo Editor Toolbox™ 

TURBO HOLIDAY PACK $125.00 


Three 
Special 
Gilt Packs 


Announcing Borland’s New 
Turbo Editor Toolbox" $69.95 

IT’S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR 
FOR ONLY $69.95! 


• Turbo Pascal® 3.0 

• Turbo Tutor® 

• Turbo DataBase Toolbox™ 


You get all the modules you need to build your 
own word processor. 


• You get ready-to-compile source code. 

• You get a full-featured word processor 
that looks and acts like WordStar™; we 
call it MicroStar™ 

• You get a 200-page manual that tells 
you how to integrate the editor proce¬ 
dures and functions into your programs. 


You can use Turbo Editor Toolbox “as is” or 
modify it any way you want. 

And you don’t get a bill for Royalties. 
Because Borland doesn’t believe you should pay 
for something more than once. 

All this and more for only $69.95. 

And until March 1, 1986 you can get Bor¬ 
land’s new Turbo Editor Toolbox for even less! 
(Only $47.50 when you buy the special Turbo 


YOU CAN HAVE MANY WINDOWS ON 
THE WORLD. The new Turbo Editor Toolbox 
features windowing, a technique that lets you 
see several documents—or several parts of the 
same document—at once. You know best what 
your needs are. Turbo Editor Toolbox lets you 
open the windows you want And to make 
those windows part of your program. 

WITH TURBO EDITOR TOOLBOX YOU 
CAN HAVE THE BEST OF ALL WORD 
PROCESSORS IN YOUR WORD PRO¬ 
CESSOR . You can make WordStar behave 
like Multi-Mate. Support windows just like 
Microsoft’s® Word™ And do it as fast as 
WordPerfect does it Incorporate your new 
“hybrids” into your programs to achieve 
incredible control and power. 

Turbo Editor Toolbox. It’s the kind of tool 
that almost everyone needs—and we’re the 
kind of company to give it to you at a reasona¬ 
ble price, without any compromise on quality. 
(We’re so sure you’ll be satisfied that we offer a 
60-day money-back guarantee—something no 
one else does.) 


THE CRITICS' CHOICE 


“■ftHbo Pascal has got to be the best value in lan¬ 
guages on the market today—and Borland Interna¬ 
tional, by delivering excellent products at reasona¬ 
ble costs, is leading the software industry where it 
has to go. Turbo Pascal is more than just a good 
program at a low cost It’s also a low-cost, well- 


ble for lots of people to produce good programs.” 

Jerry Pournelle, BYTE 


“This compiler, produced by Borland International, 
isoneo 

available for the PC." 

Michael Covington , PC Tech Journal 


“Language deal of the century...Turbo Pascal.” 

Jeff Duntemann, PC Magazine 


BORIAOD 




INTERNATIONAL 






60-DAY MONEY-BACK GUARANTEE 


Introducing Borland’s New 
Turbo GameWorks" $69.95 

THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT 
CANNOT RESIST. 

(Turbo Pascal Source Code included!) 


We give you the source code, the manual, 
the diskettes, the 60 -day guarantee and the 
competitive edge. Let the games begin. Chess. 
Bridge. Go-Moku. 

State-of-the art games that let you be player, 
referee, and rules committee—because you 
have the Turbo Pascal source code. Which 
means that you can play a game or create a 
game, any time and any way you want 

Borland’s new Turbo GameWorks lets you 
combine gamesmanship with craftsmanship. 
Discover the secret techniques and moves used 
by the Old Masters. Learn exactly how state-of- 
the-art computer games are made—so you can 
go off and make your own. Since you have the 
source code, you can always change the game. 
Or rig the game, if no one’s looking. 

Pure Magic. That’s Turbo GameWorks. And part 
of the “sourcery”—Turbo GameWorks is only 
$69.95. When combined with our new Turbo 
Editor Toolbox in the Turbo New Pack, it’s 
only $47.50. 

SHORT CUTS, SECRETS AND 
STRATEGIES . The Turbo GameWorks man¬ 
ual takes you step-by-step through all the 
games. How to play them. How to modify 
them. How to use the power of Turbo Pascal to 
write new games. 

You’ll learn general problem analysis, how 
to identify all possible moves, “rule of thumb” 
strategies, procedures for testing strategies, and 
ways to rate options. You’ll also be introduced 
to “top down” program design, the develop¬ 
ment of basic algorithms, the use of constants 
and data structures and ways to design short 
cuts with incremental updating. 

On top of all that, you’ll have a lot of fun 
(if you want to). 

So go to play (and work) with Borland’s 
new Turbo GameWorks. It’s unique. It’s fasci¬ 
nating. And it’s brand-new. Be first with the 
latest and greatest—order your Turbo Game- 
Works today. 


BORLAND’S TURBO GAMEWORKS AND 
SOME OF ITS MASTER PIECES 
Chess , the ultimate strategic game. A game 
so old that no one knows its exact origins. 
Turbo GameWorks lets you play chess at six dif¬ 
ferent levels from the beginner to the sophisti¬ 
cated user. And you have many ways of playing 
with your Turbo GameWorks. Let the computer 
solve checkmate problems. Set the time limit 
for each game. And there’s more. 

Decide whether you or the computer “goes 
first.” Trade places with the computer at any 
point in the game. It’s all possible with Game- 
Works. 

Go-Moku, also known as “Five-in-Line,” is a 
very old Japanese game played on a board of 
squares. The first player to get five game pieces 
in a row—either horizontally, vertically, or 
diagonally—wins the game. 

It’s an intriguing game. But you’re not 
limited to playing it one way. With Turbo 
GameWorks, you can modify it your way. 
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Discounts! 



Bridge . Play bridge with a friend or team up 
against the program—you decide which hands 
the computer plays. You can even decide to let 
the program cheat! The program automatically 
bids and plays its own hands. And, since you 
can tinker with the source code, you can make 
“your” Bridge unlike any other. 








Above™ Board helps your personal computer keep 

up with you. It can take you as far as four megabytes 

beyond 640K when you need it most: Working with Symphony™ 

release 1.1,1-2-3® release 2 * or Framework™** (Where only the fittest survive.) 
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© 1985 Intel Corporation. Intelb Above Board, 8087 and 80287 are available for the IBM PC, PC AT and compatibles. Above is a trademark of 
Intel Corporation. 1-2-3 is a registered trademark and Symphony is a trademark of Lotus Development Corporation. Framework is a trademark of 
AshtonTate. IBM PC is a registered trademark and AT a trademark of International Business Machines Corporation. ‘Support for 1-2-3 will be 
available in the fall of 1985. “Framework support will be available in the third quarter of 1985. 
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Chocolate covered 
espresso beans 
make a nice quick 
lunch. Or dinner. 
Or breakfast. 


































overachievers 





Two old sweaters for 
when you’re working late 
and you can see your 
breath because they’ve 
turned off the heat 
in the office. 


HOC 0067-0330-44 


alox 

fc,ND ALUMINA 

:nsion, rorer 


fACID 

MSTIPATING 

)MY SIZE 

IP! 10FL.OZ.) 

I. RORER, INC. 

jnnsylvania, USA. 19034 
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When you get into 
Q4 on your spreadsheet 
and run out of memory 
Maalox can help soothe 
your stomach. 


An Intel coprocessor 
can give your personal 
computer the extra 
speed you need to keep 
overachieving. 


when you’re overworked 
and underappreciated. That’s why Intel 
created Above Board. It’s a new kind of 
memory board designed to meet the speci¬ 
fication jointly developed by Intel and Lotus 
Development Corporation. 

Above Board does all the things you’d 
expect any self-respecting memory board 
to do. But because it lets your personal com¬ 
puter work so much harder, you can put 
off such uncomfortable things as cutting 
and pasting. Or such disruptive things as 
converting up to a mini. 

You can also get an Intel coprocessor to 
give you the extra speed you need to keep up 
with all that new memory Intel has coproces¬ 
sors that will let your IBM PC® or PC AT™ run 
up to five times faster. Or more. 

You can see and touch and buy these 
Intel products at your favorite computer 
store. Or call 800-538-3373 for the names of 
dealers near you. 

And find out how to keep your personal 
computer working as hard as you do. 

Help for the overachiever. 
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THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


SERVICES 

• Proframmert Rtfeml Lilt • Outer's Inquire 

• Compart Prefects • Nurskttr 

• He If find i Pvtlisfccr • Rush Order 

• Evalaatmo literature frtc * Over 700 products 

• BULLETIN BOARD - 7 PH to 7 AM II 7J2$-40H 


ARTIFICIAL INTELLIGENCE 


ARITY/PROLOG-full, debug, to ASM&C, 
16 Meg use, windows, strings. 
Withcompiler$1950. MSDOS $495 

EXSYS - Expert System building 
tool. Full RAM, Probability. Why, 

->S 


SERVICE: FREE NEWSLETTER 

Software development and Al on micros, trends, forecasts, controver¬ 
sies, innovations, and techniques Plus announcement of 80 NEW tools. 
CALL for "Newsletter Packet." 


RECENT DISCOVERIES 


Fortran > > C - FORTRIX 
creates maintainable translations. 

MSDOS $995 


serious, files 


PCDOS $365 


GC LISP - “COMMON LISP”, Help, 
tutorial, co-routines, compiled 
functions, thorough. PCDOS Call 

Insight 2 by Level 5 - backward, for¬ 
ward, partitions, dB 2 PCDOS $449 

LISP-86- ‘COMMON’ subset 
tutorial, editor, PP, trace. Best to 
learn. All MSDOS Only $75 

M Prolog - full, rich, separate 

work spaces. MSDOS $725 

PROLOG-86 - Learn fast. Stan¬ 
dard, tutorials, samples of Natural 
Language. Exp. Sys. MSDOS Call 

TLC LISP - “LISP-machine"-like. 
all RAM, classes, turtle graph., 8087, 
Compiler. CPM-86. MSDOS $225 

WALTZ LISP - “FRANZ LISP” - like, 

611 digits, debugger, large 
programs. CPM80 MSDOS $149 

MicroProlog - improved MSDOS $229 


BASIC 


CADSAM FILE SYSTEM - full ISAM 
in MBASIC source. MSDOS $150 

Quick BASIC by Microsoft - 
Compiles full syntax of IBM, 640K, 
BASICA. PCDOS $ 85 

CB-86 - DRI CPM86, MSDOS 419 

Data Manager - full source MSDOS 325 

InfoREPORTER - multiple PCDOS 115 

Prof. Basic - Interactive, debug PCDOS 85 
TRUE BASIC - ANSI PCDOS 119 

Ask about ISAM, other addons for BASIC 


EDITORS FOR PROGRAMMING 


BRIEF Programmer’s Editor - undo, 
windows, reconfig. PCDOS Call 

EMACS by UniPress - powerful, multi¬ 
file, windows, DOS, MLISP language 
built in. Source: $949 MSDOS $299 
FirsTime by Spruce - Improve produc¬ 
tivity. Syntax directed for Turbo ($70), 
Pascal ($235), or C ($285). 


C Screen with source 
Epsilon - like EMACS 
PMATE - powerful 
VEDIT - well liked 
XTC - multitasking 


DEBUGGERS 


86-80 75 

PCDOS 179 
8086 159 
PCDOS 119 
PCDOS 95 


CLANGUAGE 


C-terp Interpreter by Gimpel, 

full K&R, .OBJ and ASM interface. 

8087 MSDOS $249 

INSTANT C- Interactive develop¬ 
ment - Edit. Source Debug, run. 

Edit to Run-3 Secs. MSDOS $399 

“INTRODUCING C" - Interactive 
C to learn fast. 500 page tutorial, 
examples, graphics PCDOS Call 

Q/C 88 by CodeWorks with full 
compiler source, produces 
decent code, has cross & 
native MSDOS $295 

Wizard C - Lattice C compatible, full 
sys. 111 syntax, lint included, fast, 
lib. source. MSDOS $399 

MSDOS: C86-8087, reliable call 

Lattice C - the standard call 

Microsoft C 3.0 - new 259 

RUN/C - Interpreter 119 

Williams - debugger, fast call 

CPM80: BDS C - solid value 125 


109 

299 

239 


MACINTOSH: Hippo Level 1 
Consulair’s MAC C with toolkit 
MegaMax 

Compare, evaluate consider other Cs 


Advanced Trace 86 Symbolic PCDOS 149 

Atron Debugger for Lattice. MSFTN PCDOS 369 

Periscope Debugger - PCDOS 269 

Pfix Plus Debugger MSDOS 299 

TRACE86 debugger ASM MSDOS 115 


COMMUNICATIONS by Greenleaf 
($149) or Software horizons ($139) 
includes Modem7, interrupts, etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolkit-well 
supported, thorough, portable, ob¬ 
jects, state sys. Source MANY $600 
Clndex + -full B+Tree, vari. length 
field. Source, no royal. MSDOS $359 

dbVista FILE SYSTEM - full indexing, 
plus optional record types, pointers. 
Source, no royalties. MSDOS $450 
Faster C Lattice & C86 users elimi¬ 
nate Link step. Normal 27 seconds. 
Faster C in 13 sec. MSDOS $ 95 
PC Lint - full C program checking and 
big, small model. All C’s. MSDOS $85 

CHelper: DIFF, xref, more 86/80 135 

CTree - source, no royalties ALL 345 

CURSES by Lattice PCDOS 110 

C Utilities by Essential MSDOS 149 

dBC ISAM by Lattice 8086 219 

Greenleaf-200 + , fast. MSDOS 149 

PHACT-up under UNIX, addons MSDOS 225 

Pro$creen - windows PCDOS 275 

Windows for C - fast, reliable MSDOS 175 


Call for a catalog, literature, and solid value 

800-421-8006 

THE PROGRAMMER’S SHOP™ 

128-P Rockland Street, Hanover, MA 02339 
Mass: 800-442-8070 or 617-826-7531 1085 


FORTRAN LANGUAGE 


MacFORTRAN - full 77, ’66 option, 
toolbox, debugger, 128K or 512K. 
ASM-out option MAC $369 

RM/Fortran - Full 77. BIG ARRAYS. 

8087, optimize, back trace, 

debug. MSDOS $429 

Ask about Microsoft, Supersoft, others. 

MS FORTRAN-86 - Improved. MSDOS 239 
DR Fortran-86 - full 77 8086 249 

PolyFORTRAN-XREF. Xtract PCDOS 149 


LANGUAGE LIBRARIES 


MultiHALO Graphics-Multiple video 
boards, printers, rich. Animation, 
engineering business. 

ANY MS language, Lattice, C86 $195, 

for Turbo $95. 

Screen Sculptor - slick, thorough, 
fast, BASIC, PASCAL. PCDOS $ 109 
GRAPHMATIC - 3D. FTN. PAS PCDOS 125 
File MGNT: BTneve - all lang. MSDOS 199 
Micro: SubMATH - FORTRAN full 86 80 250 
MetaWINDOW - icons, cup PCDOS 119 

PANEL-many lang.. terminals MSDOS 239 


OTHER LANGUAGES 


Professional Pascal - for performance; 
extensions like “packages”; “Iterators”; 

5 memory models; 64 bit 8087; strings. 
Space vs. speed optimization options. 

MSDOS $895 

SNOBOL4 + -great for strings, 
patterns. MSDOS $ 85 

MacASM - full. fast, tools MAC 99 

Assembler & Tools - DRI 8086 149 

PC FORTH - well liked MSDOS 89 


SUPPORTPRODUCTS 


PLINK 86 - a program-independent 
overlay linker to 32 levels for all MS 
languages, C86 and Lattice. $299 

Multilink - Multitasking PCDOS 265 

Pfinish - Profile by routine MSDOS 299 

Polylibrarian - thorough MSDOS 85 

PolyMAKE PCDOS 85 

ZAP Communications - VT100, 

TEK 4010 emulation, full xfer. PCDOS 85 

IfrTIill 

Microsoft Version II - upgraded. Full 
Lev. II, native, screens. MSDOS $500 


Flexgen 

Macintosh COBOL - Full. 
MicroFocus Prof.-full 
Ryan McFarland-portable 


CPM, MSDOS 475 
MAC 459 
PCDOS call 
MSDOS 695 


Note All prices subject to change without notice 
Mention this ad Some prices are specials 
Ask about COD and POs All format s available 
UNIX is a trademark of Bell Labs 
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TED MIRECKI 


Self-Installing Software 



The key is an assembly language routine 
that reports system configuration. 


M ost of today’s software packages must be installed on a 
particular hardware configuration before they will per¬ 
form at their best. But what about the user who needs to run 
one package on a number of different systems? The installa¬ 
tion could be performed again and again for each use; this, 
however, soon would become a bother, and forgetting the 
process might require a cold restart. 

The ability to install software on a variety of systems can 
be automated by means of a batch file, if the batch procedure 
is able to branch conditionally according to the configuration 
of each new system. The most useful method of branching in 
batch files uses the IF ERRORLEVEL statement, where the 
value of ERRORLEVEL is returned by a program that deter¬ 
mines the hardware configuration of the system. The example 
given here shows the automatic installation of Lotus 1-2-3 on 
either a monochrome or a color/graphics system, but the 
principle is readily extendable to other programs with instal¬ 
lations that depend on any hardware characteristic detectable 
by an assembly language program. 

The installation of Lotus 1-2-3 involves the copying of 
both text and graphics driver files. Normally, the user must 
specify whether a monochrome or a color/graphics display is 
being installed so that those drivers appropriate to the speci¬ 
fied display may be copied. The procedure presented here 
determines this automatically, then performs the required in¬ 
stallation of drivers based on the video mode of the system. 
The key is the assembly language program VIDMOD, which 
determines the video mode (monochrome or graphics) and 
returns it as the value of ERRORLEVEL. A batch file can then 
branch on this value and copy the driver files. 

Because VIDMOD is such a simple program, it is most 
easily created with the assembly feature of DOS DEBUG. 


FIGURE: vidmod 


debug vidmod.com 


File not found 

;ignore this message 

-A 100 


xxxx:0100 MOV AX,40 


xxxx:0103 MOV DS,AX 

;set DS to ROM data segment 

xxxx:0105 MOV AL,[49] 

;get video mode into AL 

xxxx:0108 MOV AH,4C 

;exit w/return code in AL 

xxxx:010A INT 21 


xxxx:010C 

;just return on this line 

-R CX 

; C 

;set length of file 

•w 

;write it to disk 

Writing C bytes 


-Q 

/leave debug 


Type in the boldface text shown in the figure. The program 
locates the video mode in location 40:49 of the BIOS data 
area and returns the value of this mode to the calling process 
(in this case, the DOS batch file) by placing the value in reg¬ 
ister AL and exiting with INT 21H, function 4CH. The ERROR- 
LEVEL statement then tests the value of this return code. 

The presence of a graphics driver is used to determine 
whether a monochrome or a color/graphics display is in¬ 
stalled. If a monochrome card is active, VIDMOD returns a 
value of seven into ERRORLEVEL; if a color/graphics adapter 
is active, a value less than seven is returned. The batch file 
LOTUS.BAT uses this value of the video mode returned by 
VIDMOD to determine its branch between one of two instal¬ 
lation sequences. The installation procedure is skipped if the 
current configuration is the same as the new one. A review of 
the listings MONO.BAT and COLOR.BAT, both on the Lotus 
utilities disk, will clarify this installation procedure. 

To use this method with release 1A, rename file 
LOTUS.COM to LOTUSX.COM on the 1-2-3 system disk, and 
copy VIDMOD.COM, LOTUS.BAT, IBMOMONO.DRV, 
IBM1G2.DRV, AND IBMOCOLO.DRV from the utility disk to 
the system disk. Copy IBMOMONO.DRV to TD.DRV before 
executing LOTUS.BAT for the first time. 

This scheme may be extended for use with any two-way 
or multiway branch on any hardware characteristic: memory 
size, the presence of both monochrome and color/graphics 
adapters simultaneously, the number of printers or serial 
ports, an 8087 processor, or the type of computer. (See “Ma¬ 
chine Specifics,” Ted Forgeron, June 1985, p. 181.) 1 ||II ^ M I 


Ted Mirecki has a master's degree in computer science and 20 years 
of experience in information processing. 


LISTING: LOTUS.BAT 

echo off 
vidmod 

if errorlevel 7 goto mono 
.•color 

if exist gd.drv goto done 

echo Loading color/graphics drivers 

copy ibmOcolo.drv td.drv 

rename ibm1g2.drv gd.drv 

goto done 

:mono 

if exist ibm1g2.drv goto done 

echo Loading mono drivers 

copy ibmOmono.drv td.drv 

rename gd.drv ibm1g2.drv 

:done 

echo on 

lotusx 
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Doubly Careful 

Accurate double-precision calculations in 


IBM BASICA require specific procedures. 


B ASICA’s double precision must be handled carefully or it 
will return only single-precision results. Versions 2.0 and 
later of IBM BASIC contain a cryptic note in the manual indi¬ 
cating that if the user types BASIC /D or BASICA /D, he will 
be blessed with double-precision versions of SIN, COS, TAN, 
ATN, EXP, LOG, and SQR. But beware—a comparison of 
BASIC’s double-precision results and tabulated values can be 
disappointing. In one test case, the double-precision func¬ 
tions evidenced only single-precision accuracy. 

Further investigation revealed the problem: the double¬ 
precision BASIC functions are accurate, but it is necessary for 
the user to know exactly how BASIC handles double preci¬ 
sion in order to use the functions correctly. 

First, double-precision functions must receive double¬ 
precision arguments. If the argument is a variable it must be 
declared double precision by a DEFDBL declaration or by 
adding the suffix #, as in X# = something. Simply declaring 
the argument variable double precision is not enough, as fig¬ 
ure 1 shows. Unless one or more of the numbers on the 
right side of the argument’s assignment statement is double 
precision, the right side will be evaluated in single precision 
and converted to double. (Note that the conversion of a sin¬ 
gle-precision 1/3 yields a peculiar double-precision value.) 

Figure 2 illustrates another point. Computing 4*ATN (1) 
is a good method for obtaining an accurate value of pi. Note 
that 4.0*ATN (1.0) produces a poor value of pi while 4.0*ATN 
(1.0#) yields a value that is correct to 16 digits. When a func¬ 



tion is called with a single-precision argument, the single-pre¬ 
cision version of the function is used, even when the state¬ 
ment’s left side contains a double-precision variable. The sin¬ 
gle-precision function result is converted to double precision. 

When in doubt, overkill in the use of double-precision 
declarations. Similarly, declare numbers or constants in dou¬ 
ble precision to ensure that the functions are given true dou¬ 
ble-precision arguments. (Note that, as figure 3 shows, INPUT 
numbers to double-precision variables are handled properly.) 

Comparisons show that the double-precision values are 
accurate, in spite of occasional round-off errors (about one 
every twenty values). To round a positive number properly, 
add 5 (decimal) or 1 (binary) to the first omitted place and 
truncate the number. A more intricate process than single 
precision, double precision is also slower; interestingly 
enough, it carries more than 16 digits, but no convenient 
way exists to display the entire value. 

REFERENCES 

Abramowitz, Milton and Irene A. Stegun. Handbook of Mathe¬ 
matical Functions with Formulas, Graphs, and Mathe¬ 
matical Tables (Applied Mathematics Series 55) Wash¬ 
ington, D.C.: National Bureau of Standards, U.S. Gov¬ 
ernment Printing Office, 1964. l |m —l 


Paul F. Hultquist is a professor of electrical engineering and com¬ 
puter science at the University of Colorado at Denver. 


FIGURE 2: Calculating Pi 


10 DEFDBL A-H, 0-Z 
20 A=4!*ATN(1!) 

30 PRINT A 
40 A=4!*ATN(1#) 

50 PRINT A 

Ok 

RUN 

3.141592979431152 

3.141592653589793 
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Wfestinghouse brought inTI’s Personal Consultant 
because these experts don’t have time to waste. 


Personal Consultant is the expert 
systems development software that’s 
turning the time they spend answer* 
ing routine questions into research 
and development. 

Dr. Neil Pessall and Dr. Jan 
Schreurs, research scientists at the 
Westinghouse Research and Develop* 
ment Center, had a problem. How 
could they make hundreds of man- 
years worth of practical knowledge at 
the Center readily available to West¬ 
inghouse and its customers, without 
pulling the scientists away from their 
research to answer routine questions? 

Their solution was Personal Consul¬ 
tant, a new expert systems development 
software tool from Texas Instruments for 
TI or IBM® personal computers. 

Designed to run on 512K-Class Per¬ 
sonal Computers, Personal Consultant 

28231 
© 1985 Tl 


provided Westinghouse an eminently af¬ 
fordable new tool for the development of 
expert systems. Pessall and Schreurs were 
especially impressed with its ability to aid 
experts in developing the knowledge 
bases and prototyping programs which 
even first-time computer users could con¬ 
sult for expert advice. 

“With Personal Consultant soft¬ 
ware,” says Schreurs, “we found it 
far easier to teach our experts how 
to develop a system than teach a pro¬ 
grammer to be an expert.” In fact, the 
software’s rapid expert system proto¬ 
typing and simple debugging features 
enabled the two scientists to demon¬ 
strate three different expert systems in 
as many weeks. Schreurs produced one 
for training new salespeople and a sec¬ 
ond to guide repairs and maintenance 
for the Center’s X-ray defrac tome ter. 


Personal Consultant is a trademark of Texas Instruments Incorporated. 

IBM is a registered trademark of International business Machines Corporation. 


Pessall’s makes material recommenda¬ 
tions for tubes and support plates in 
steam generators. 

“Our development of expert systems 
isn’t aimed at replacing experts,” says 
Dr. Pessall. “Its purpose is to give them 
the time to extend their expertise while 
the expert systems handle consultations 
on well-established knowledge and 
methodology. ” 

To put Personal Consultant from 
TI to work for your business, call 
(800) 527-3500, in Canada call 
(416) 884-9181. Because an expert’s 
time is too valuable to waste. 


Texas ^ 
Instruments 

Creating useful products 
and services for you. 
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Programmer Development Tools 


r 

L. 


We Accept 

Corporate Accounts & P.O.’s 

from qualified companies, educational 
institutions and government agencies 

at NO EXTRA CHARGE. 

-■- 

And to serve our 

West Coast Customers 

Even Better, We’re Now Staying 

Open Until 5PM Pacific Time 

(8 PM Eastern). 


APL AND UTILITIES 


APL*PLUS/PC System by STSC. 

APL*PLUS/PC Tools Vol 1 by STSC. 

APL*PLUS/PC Tools Vol 2 by STSC. New 

APL2C by Lauer Software. Interfaces APL to C 

Financial/Statistlcal Library by STSC. 

Pocket APL by STSC. New & Better 

STATGRAPHICS by STSC. 


ARTIFICIAL INTELLIGENCE 


Golden Common LISP by Gold Hill 

muLISP by Microsoft. 

Prolog-86 by Solution Systems .. 


ASSEMBLERS AND DEBUGGERS 


8088 Assember w/Z-80 Translator by 2500 AD. 

Advanced Trace-86 by Morgan Computing. 

Microsoft Macro Assembler w/utilities . 

Pasm86 High Perf Assembler by Phoenix. 

Periscope Debugger by Data Base Decisions .... 

Pflnlsh Performance Analyzer by Phoenix. 

Pflx-86 Plus Symbolic Debugger by Phoenix. 

Profiler by DWB Associates. New version 


LIST OURS 

595 

449 

295 

239 

Call 

Call 

150 

139 

275 

219 

95 

89 

695 

539 


495 

250 

125 

Call 

189 

Call 

100 

89 

175 

149 

150 

109 

295 

219 

295 

269 

395 

289 

395 

289 

125 

109 


CodeSmith Hn -86 by Visual Age 

This debugger with dynamic patching assembler now 
includes File Browser/Editor windows with synchronized 
Source Code Display for Microsoft C and Pascal. 

List Price $145 Sale Price $109 
An optional hardware breakout switch is also available. 


BASIC LANGUAGE 


BetterBASIC by Summit Software 


8087 Math Support. 

Btrieve Interface. Used with Btrieve 

Run-time Module. 

Microsoft QuickBASIC Compiler. New 


Professional BASIC by Morgan Computing 

8087 Math Support. 

True Basic from Addison-Wesley. 

Run-time Module. 


200 

99 

99 

250 

99 

99 

50 

150 

500 


169 

89 

89 

239 

79 

79 

47 

119 

459 


BLAISE PRODUCTS 


Asynch Manager for C or Pascal . 175 139 

C Tools. 125 109 

C Tools 2 . 100 89 

Exec Linker Program Chainer . 95 84 

Pascal Tools. 125 109 

Pascal Tools 2 . 100 89 

Turbo ASYNCH for Turbo Pascal . 100 89 

Turbo POWER TOOLS for Turbo Pascal . 100 89 

View Manager for Cor Pascal . 275 219 

View Manager with Source . 425 329 




136 Sunnyside Street 


We accept qualified 


C COMPILERS 


C-86 Compiler by Computer Innovations 
DeSmet C Compiler w/Source Debugger . . 


Lattice C Compiler from Lattice. 

Lattice C from Lifeboat. 

Let’s C Compiler by Mark Williams. New 

MWC-86 version 3 by Mark Williams. 

Microsoft C Compiler version 3 . 

Wizard C by Wizard Systems. Includes lint 


LIST OURS 


395 

299 

159 

145 

500 

349 

500 

299 

75 

69 

495 

379 

395 

259 

450 

389 


Let’s C r " ' with Source Level Debugger 


Mark 

Williams 

Company 


This highly optimized small model C compiler and 
source level debugger comes with an assembler, linker, 
archiver, microEMACS editor with source and much more. 

List Price $150 Our price $129 


C INTERPRETERS 


C*terp by Gimpel Software. 300 249 

Instant C by Rational Systems. 500 379 

Introducing C by Computer Innovations. 125 109 

Run/C from Lifeboat. 150 109 

Run/C Professional. Call Call 


C UTILITIES 


Call us for availability of specific compiler interfaces. 


APT Toolkit by Shaw American Technology. 395 339 

Asynch Manager by Blaise Computing. 175 139 

Basic_ C Library by C Source . 175 139 

Btrieve by SoftCraft. 250 199 

C Cross Reference Generator by Lattice. 50 45 

C-Food Smorgasbord by Lattice. 150 119 

C-Sprite Program Debugger by Lattice. 175 149 

C to dBase by Computer Innovations. 150 139 

C Tools by Blaise Computing. 125 109 

C Tools 2 by Blaise Computing. 100 89 

C Utility Library by Essential Software. 185 139 

Cl Probe Source Level Debugger . New 225 199 

Curses Screen Manager by Lattice . 125 109 

Curses with source code . 250 219 

dBC dBase File Manager for C by Lattice. 250 219 

dBC with source code . 500 429 

Entelekon C Function Library. New 130 119 

Entelekon C Windows. New 130 119 

Entelekon Superfonts for C. New 50 45 

Entelekon Combination Package. New 200 179 

ESP for C by Bellesoft. Sale 349 229 

FirsTime for C by Spruce Technology. 295 229 

Graphic by Scientific Endeavors. 250 209 

Greenleaf C Functions Library. 185 139 

Greenleaf Comm Library. 185 139 

The HAMMER by OES Systems. 195 179 

MetaWINDOWS by Metagraphics. 150 139 

MSD C Source Debugger . 165 149 

Multi-Halo Graphics by Media Cybernetics. 250 189 

PANEL by Roundhill. Library Source Available 295 234 

PC Lint by Gimpel Software. 139 109 

Polytron C Library. 99 79 

Pre-C Lint Utility by Phoenix. 395 289 

Scientific Subroutine Library forC by Peerless ... 175 139 

TopView Toolbasket by Lattice. New 250 219 

TopView Toolbasket with source code . New 500 429 

View Manager for C by Blaise Computing. 275 219 

View Manager with source. 425 329 

Vitamin C by Creative Programming. New 150 139 

Windows for C by Vermont Creative Software .... 195 139 

Windows for Data by Vermont Creative Software . 295 259 


c-tree m 

BY FAIRCOM 

The new version of this full featured C library for ISAM 
file management now supports variable length records. 
Comes as C source code which can be compiled on almost 
any system. No royalties on generated code. 

List Price $395 Our Price $329 





Hartville, Ohio 44632 


Call For 
Our Catalog 


Corporate Accounts and P.O.’s • Dealer 

































































































































For The I BM-PC/ XT/AT compatibles 


cont. 


C UTILITIES 


LIST OURS 


] 


The Greenleaf Functions 

List price $185 Our Price $139 


CROSS ASSEMBLERS 


We carry over 25 different cross assemblers from 
2500 AD. Call us with your specific needs. 


6800 XASM by 2500 AD. 200 165 

8080 XASM by 2500 AD. 200 165 

68000 XASM by 2500 AD. 300 249 

Z-80 XASM by 2500 AD. 200 165 


FORTRAN COMPILERS AND UTILITIES 


Microsoft Fortran. Links with Microsoft C 350 229 

RM/Fortran by Ryan-McFarland. 595 439 

Btrieve by SoftCraft. 250 199 

FORLIB-PLUS by Alpha Computer Service. 70 59 

Multi-Halo Graphics by Media Cybernetics. 250 189 

PANEL Screen Designer by Roundhi 11. 295 234 

PolyFortran Tools by Polytron. 179 139 

Scientific Subroutine Library by Peerless. 175 139 

The Statistician by Alpha Computer Service. 295 269 

Strings and Things by Alpha Computer Service .. 70 59 


LATTICE PRODUCTS 


All products in this section have Lattice serial numbers. These 
products receive support and updates directly from Lattice 
Inc., the company that actually developed the Lattice C 
compiler. 


POLYTRON PRODUCTS 


LIST OURS 


Polytron C Library. 99 79 

PolyFortran Tools by Polytron. 179 139 

PolyLibrarian Library Manager . 99 79 

Poly Librarian II Library Manager . 149 129 

PolyMake UNIX-like Make Facility . 99 79 

PolyOverlay Overlay Optimizer . 99 79 

PolvXREF Cross Reference Utility . New Call Call 

PVCS Polytron Version Control System . New 395 359 

PVMFM Polytron Virtual Memory File Mgr . New 199 179 


SOFTCRAFT PRODUCTS 


Btrieve ISAM File Manager . 250 199 

Btrieve/N for Networks . 595 459 

Rtri eve Report Generator for Btrieve . 85 79 

xtrleve Query Utility for Btrieve . 195 169 

Xtrieve/N Query Utility for Btrieve/N . 395 299 

New: OPT-Tech Sort now works with Btrieve . 99 84 


SOFTWARE HORIZONS PRODUCTS 


C POWER PACKS: 

Packl: Building Blocks I. 149 129 

Pack 2: Database. 399 339 

Pack 3: Communications. 149 129 

Pack 4: Building Blocks II. 149 129 

Pack 5: Mathematics I. 99 87 

Pack 6 : Utilities I. 99 87 


TEXT EDITORS 


Lattice C is in stock and ready for shipment. 


Lattice C Compiler . 500 

C Cross Reference Generator. 50 

C-Food Smorgasbord Function Library . 150 

C-Sprite Debugger . Now Supports Source Level 175 

Curses Screen Manager . 125 

Curses with source code . 250 

dBC dBase File Manager for C . 250 

dBC with source code . 500 

LMK Make Facility . 195 

Text Mgmt Utils (GREP/DIFF/ED/WC/Extract/Build) ... 120 

TopView Toolbasket Function Library . New 250 

TopView Toolbasket with source code . New 500 


MICROSOFT PRODUCTS 


„ „ , MICROSOFT 

C Compiler version 3 . 

COBOL Compiler. 

Fortran Compiler. Links with Microsoft C 

Macro Assembler w/utilities . 

Microsoft Windows. New 

MS Sort . 


muLISP. 

Pascal Compiler. 

QuickBASIC Compiler 


395 
700 
350 
150 
99 
195 
250 

Links with Microsoft C 300 
. New 99 


349 

45 

119 

149 

109 

219 

219 

429 

159 

105 

219 

429 


259 

495 

229 

109 

89 

149 

189 

219 

79 


OTHER LANGUAGES 


Janus/ADA C Pack by R&R Software. 95 89. 

Janus/ADA D Pack by R&R Software. 900 699 

Level II COBOL by Micro Focus. Call Call 

Modula-2/86 by Logitech. 495 439 

PC/Forth + by Laboratory Microsystems. 250 209 




PHOENIX PRODUCTS 


Authorized Dealer 


In stock and ready for immediate shipment. 


Pasm 86 High Performance Macro Assembler . 

Pre-C Lint Utility . 

Pfantasy. Combination of all products below 

Pfinish Performance Analyzer . 

Pfix -86 Plus Symbolic Debugger for Plink-86 . 

Plink -86 Overlay Linker . 

Pmaker Program Development Manager . 

Pmate Macro Text Editor . New version 

Ptel Communications Program . 


295 

219 

395 

289 

995 

895 

395 

289 

395 

289 

395 

289 

195 

139 

225 

159 

195 

139 


Brief from Solution Systems. 

Epsilon by Lugaru . Multitasking 

ESP for C by Bellesoft . Sale 

FirsTime for C by Spruce Technology. 

FirsTime for MS Pascal by Spruce Technology ... 

Pmate by Phoenix . New version 

Vedit by Compuview. 

XTC Text Editor by Wend in . Includes source 


195 

Call 

195 

179 

349 

229 

295 

229 

245 

199 

225 

159 

150 

119 

99 

89 


TURBO PASCAL AND UTILITIES 


Turbo PASCAL by Borland International. 70 55 

Turbo PASCAL w18087 or BCD . 110 95 

Turbo PASCAL w/8087 & BCD . 125 105 

FirsTime for Turbo by Spruce Technology. 75 69 

Multi-Halo Graphics .... Limited Time Offer for Turbo 250 89 

Screen Sculptor by Software Bottling. 125 99 

Turbo ASYNCH by Blaise Computing. 100 89 

Turbo GRAPHIX TOOLBOX by Borland IntT. 55 49 

Turbo POWER TOOLS by Blaise Computing. 100 89 

Turbo TOOLBOX by Borland Int’l. 55 49 

Turbo TUTOR by Borland Int’l. 35 29 

TurboPower Util w/source by TurboPower Software 95 89 

TurboWindow by MetaGraphics. 55 49 

XTC Text Editor by Wend in . Includes source 99 89 


XENIX SYSTEM V BY SCO 


Xenix 86 Development. For XT 495 449 

Xenix 86 Operating System. For XT 495 449 

Xenix 86 Text Processing Package. For XT 295 259 

Complete Xenix 86 System .... Combined Package 995 899 

Xenix 286 Development System. For AT 495 469 

Xenix 286 Operating System. For AT 495 469 

Xenix 286 Text Processing Package. For AT 295 269 

Complete Xenix 286 System . . . Combined Package 995 949 


XENIX LANGUAGES AND UTILITIES 


APL*PLUS/UNX System by STSC . For AT only 995 

c-tree by FairCom. Call 

Microsoft BASIC Interpreter. 350 

Microsoft Fortran. 495 

Microsoft PASCAL. 495 

PANEL Screen Designer by Roundhi 11 . . . For AT only 595 
Windows for C by Vermont Creative Software .... 395 

Windows for Data by Vermont Creative Software . 595 
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795 

Call 

279 

389 

389 

539 

359 

539 


Connection 


VISA 


U.S.: 1-800-336-1166 

■ ■ ■ ■ rrices are suDjeci to cnange wnnoui notice 

inquires invited. CANADA: 1-800-225-1166 OHIO: 1-216-877-3781 


Please include credit card expiration 
date when ordering by mail. 

Account is charged when order is shipped. 
Prices are subject to change without notice. 






























































































































































First new 1/4-inch cartridge since 1971 


If you don't have data worth preserving, then 
the reasons for buying Cartrex's new 1/4-inch, 
high performance, virtually error-free tape 
cartridge won't mean anything 


But, if you are one of the many 1/4-inch tape cartridge 
users that assume 3M's cartridges just have to be "good 
enough" for today's high performance tape drives, read these 
simple facts to understand why that isn't true anymore. 



The 

new Cartrex U4-inch 
tape cartridge is the first new 
tape cartridge design in almost a 
decade and a half. Tape drive manufactur¬ 
ers nozv have a new cartridge technology which allows them 
to advance beyond this previous artificial barrier. 


Pilots have a saying, 

"There are those who 
have made a wheels- 
up landing — and 
those who will." t 
You can apply this 
expression to those 
who have lost data and 
those who will. Unfortu¬ 
nately, data loss isn't al¬ 
ways because users haven't 
backed-up their hard disk. 
Sometimes it's because their 1/4- 
inch tape cartridge, where they back 
up their hard disk, developed hard er¬ 
rors—those insidious errors that tend 
to increase over time. That's why Car¬ 
trex has developed a 1/4-inch data car¬ 
tridge for today's high performance 
drives that virtually eliminates errors. 

Why a new cartridge 

When 3M announced its cartridge 
in 1971, it was designed for a low capac¬ 
ity tape drive with less than 3 mega¬ 
bytes—2.88 to be exact. The tape was 
low in density—1600 bits per inch with 
only 4 tracks and 300 feet of tape. 

The tolerances required for the 
tape drives of the early 1970's were fine 
for then, but today's tape drives re¬ 
quire much tighter tolerance. Today's 
tape cartridges must work with drives 
that have 9 or more tracks and bit den¬ 
sities as high as 12,000 bits per inch on 
600 feet of tape. That means capacity 
increases of 2,000 percent packed into 
the same cartridge. 

The reasons that yesterday's car¬ 
tridge technology simply won't work 
properly in today's high capacity 
drives is inherent in the cartridge de¬ 
sign. 


With the significant increases in 
capacity, the three culprits that make 
cartridge tolerances so important are 
fluctuating tape tension, redeposit 
nodules, and instantaneous speed var¬ 
iations (or ISV). 

Tape Tension 

Any child who has played with a 
magnet understands that as the mag¬ 
net is separated from metal, the mag¬ 
net's ability to work is decreased. So 


it's no surprise to find 
out that the closer the 
tape drive head is to the 
tape, the better the 
reading. This closeness 
is particularly impor¬ 
tant when the embed¬ 
ded iron filings get 
packed tighter in to¬ 
day's high density tape. 

It's also important 
with the increase in the 
number of tracks. After 
all, you wouldn't want the head to be 
reading an adjacent track any more 
than you'd want it reading more than 
one magnetic representation of a bit. 

Unfortunately, tape tension his¬ 
torically has not been constant. As the 
tape unwound, the tension increased. 
What's important is both the amount 
and range of tension. A fluctuating in¬ 
crease or decrease in tension is as un¬ 
acceptable as low tension is in the first 
place. As the accompanying graphs 



The Cartrex cartridge design (upper left) uses the N2 principle ivhiclt creates head-to-tape tension by 
applying a mechanical differential at the rear pulley betrveen a stiff transport belt and a stiff tensioning 
belt, indicated in green and yellow in the color schematic (upper right). 

The conventional 3M desigtt applies drag at the rear pulley to create tension, which creates heat, and 
limits future speeds much above 90 inches per second. 
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DRAG FRICTION 


Good head-to-tape tension ensures the highest 
probability of reliably capturing data. Fluctuating 
tape tension allows data loss due to head-to-tape 
separation and smearing redeposit nodules across 
the tape head. The Cartrex cartridge, compared to 
the conventional design, creates constant and 
higher tension. 


show, the Cartrex cartridge has higher 
tension and flatter profile than the 3M 
cartridge. This means more reliable 
data across the entire tape. 

Redeposit Nodules 

Another reason to keep constant 
tension is to avoid "redeposit nodules" 
from smearing across your tape drive's 
head. What are redeposit nodules? 
They are the insidious flakes of tape 
media that break off from the edges of 
the tape and get dragged up to the 
edge of the tape head. If the tension is 
low, or becomes low when the tape 
starts or reverses, the flakes come up 
over the edge, get smeared over the 
head, and reduce its ability to read the 
data. 

Even worse, however, is that 
these redeposit nodules are dragged 
along the surface of the tape and get 
embedded and packed over time. 
When your drive tries to read the data, 
the redeposit nodules act as a tent pole 
holding up the tape away from the 
head. As a result, even the best error- 
recognition algorithm can only tell you 
one thing—you've lost the data. 

You might be wondering what 
causes the flaking in the first place. 
Again, it is cartridge design. The basic 
design uses a tape guide, shown in the 
accompanying illustration. The prob¬ 
lem with this approach, is that it pre¬ 
supposes that the tape will always run 
parallel to the top and bottom caps of 
the tape guides. At the low speeds of 


CAQTQEX 


30 inches per second typical of when 
the 3M cartridge was designed, it was 
less of a problem. But at today's speeds 
of 90 inches per second and more, the 
tape wanders. When it presses against 
the top of the tape guide, the tape's 
edge pressure builds. Not only does 
media flake off, but you lose data due 
to the "coining" or "scalloping" effect. 

Cartrex eliminated the cause of the 
tape coining or scalloping by develop¬ 
ing a barrel-shaped roller placed prior 
to the tape guide. The laws of physics 
show that by riding on a rounded bar¬ 
rel, the tape will always seek the mid¬ 
dle, reducing the tape edge pressure. 
This seemingly simple addition causes 
the tape to always enter the tape guide 
with zero edge pressure. In this way, 
the possibility of media flaking off and 
creating redeposit nodules is virtually 
eliminated. 

Instantaneous Speed Variation (ISV) 

Instantaneous speed variations is 
exactly what it sounds like—small, in¬ 
stantaneous changes in tape speed as 
it crosses the tape head. At slow tape 


bits cross the head every second. A 
1,500% increase. 

As you may have guessed, speed 
fluctuations in the 48,000 bits per sec¬ 
ond made reading data difficult for 
tape drive electronics. But when the 
electronics have to guess whether or 
not the bit rate of 720,000 bits per sec¬ 
ond is accurate, the electronics can be¬ 
come overwhelmed. 



High speed tape without the "edge pressure reduc¬ 
tion guide" seldom enters tape guides parallel to 
the top and bottom. The edge pressure which re¬ 
sults creates "scalloping"or "coining"on the tape. 
The effect is data loss due to head-to-tape separa¬ 
tion, flaking media that smears across the head, 
and "redeposit nodules" that create hard errors. 



You can compare the Cartrex design on top with 
the conventional 3M design (lower left) and DEI, a 
3M licensee (lower right). The omission of "edge 
tension reduction guides" (indicated in dark blue 
on the color schematic) on either the 3M or DEI 
design means that tape edge pressures will in¬ 
crease causing the magnetic media to flake off, 
smear across the tape head, and cause "redeposit 
nodules" to become embedded in the tape. 


speeds and low bit densities—like the 
1971 standard of 30 inches per second 
and 1,600 bits per inch—ISV wasn't as 
big a problem. At that time, the bits 
were crossing the head at 48,000 bits 
per second. 

Today, however, the story has 
changed. 90 inches per second and 
8,000 bits per inch mean that 720,000 


Never a Single Issue 

Your tape drive seldom has the 
luxury of dealing with an isolated 
problem. It's usually a combination of 
ISV, redeposit nodules, and tension 
problems all together. Now you under¬ 
stand why Cartrex wanted to develop 
a cartridge for a market that needed a 
modern alternative. 

Where to get it 

Not only has Cartrex improved on 
the industry's 15 year old technology, 
they have done it for a competitive 
price. 

Now you can have peace of mind 
when you back up your hard disk on 
today's sophisticated tape drives. 

And you can have it fast. Simply 
phone: 

(619) 485-6603 EXT 500 

and give Cartrex your credit card num¬ 
ber and they will send your cartridges 
by return mail. 



CARTREX 11590 WEST SAN DIEGO 619-485-6603 

CORPORATION BERNARDO CT. CALIFORNIA 

MARKETING SUITE 230 92127 

HEADQUARTERS 
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STEVEN ARMBRUST and TED FORGERON 


As the capacity of 
hard-disk drives 
increases, so does 
the popularity of 
tape backup systems. 

Fourteen .25-inch 
cartridge tape drives 
are examined. 


P urchasing a tape backup system is 
a little like buying life insurance. 
It’s not easy to spend money for 
something as intangible as security, but 
if something goes wrong, it’s nice to 
know protection is available—and loss 
of data on a hard disk is bound to hap¬ 
pen to everyone sooner or later. In ad¬ 
dition to the head crashes and power 
outages that frequently cause hard-disk 
failures, experimental hardware or bugs 
in preliminary software can also play 
havoc with a disk. 

The DOS BACKUP command, of 
course, will back up hard disks onto 
diskettes, but practically speaking, that 
task is so inconvenient and time-con¬ 
suming that it seldom happens. Then, 


when disaster strikes, users are left with 
no way to restore irreplaceable data. 

Tape backup systems are a better 
answer because they are faster and, 
with large-capacity tapes, unattended 
operation is possible (no more sitting 
patiently and swapping 25 or 30 disks 
in and out of (he machine). Until re¬ 
cently, however, tape systems had sig¬ 
nificant drawbacks: most were quite 
expensive, and the less expensive 
units lacked essential features such as 
file-by-file backup or restore. 

Now, with 20MB and larger disk 
drives becoming more popular, the 
idea of backing up that amount of infor¬ 
mation on diskettes is so unappealing 
that tape backup drives, even at $1,000, 
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the compatibility we keep! 
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DATA PRODUCTS, INC 


In addition to being totally compatible 
with over 20 of the leading computers 
manufactured today, the INFAX 
Stack offers many other advantages. 

The IN FAX Stack features the con¬ 
venience of removable disk data 
cartridges. Each data cartridge has 
10 megabytes of formatted capacity 
and over 14 megabytes unformatted. 

Whether you’re using the INFAX 
Stack for primary storage or for backup, you can have infinite power 
to spare. 

The IN FAX Stack eliminates the need to put a hodgepodge of applica¬ 
tions on a single, do-it-all, fixed disk. The INFAX Stack also excludes 
the need to backup floppy disks and the time wasted. 

The INFAX Stack features Winchester speed coupled with unmatched 
dependability. The INFAX Stack is a rugged sub-system designed for 


years of reliable operation, thousands 
of hours of use have proved this true. 

In fact, head crashes are a thing of the 
past. The IN FAX Stack uses the time 
tested Bernoulli technology and the 
aerodynamics associated with it. 

The INFAX Stack comes complete 
with everything you need to tailor it to 
match your PC’s exact configuration. 
In addition to twin disk cartridges (each approximately 8 1 /2 ,, x11"), the 
INFAX Stack comes complete with data cable, adaptor card and 
applicable software. 

The IN FAX Stack can be up and running in less than 15 minutes. The 
IN FAX Stack is user-friendly and menu driven. So put your good judge¬ 
ment to use and choose the INFAX Stack. Call or write for the name 
of your nearest INFAX dealer. It’s the compatible thing to do! 


The 

IN FAX 
Stack. 


APPLE, AT&T, COLUMBIA, COMPAQ, EAGLE, IBM, LEADING EDGE, SPERRY, TANDY, TELEVIDEO and ZENITH are all registered trademarks of their respective companies. 



INFAX INCORPORATED 

5301 Covington Highway 

Decatur, Georgia 30035 (404) 981-6778 
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TAPE BACKUP 



For every two 4KB blocks of data, PC/T writes one parity block, which is the result of performing an XOR of the two data blocks. 
If a read error occurs, the data can be reconstructed by XORing the parity block with the other data block. Only when damage 
occurs in two or more of the three associated blocks will PC/T fail to correct the errors. With interleaving of data blocks, error 
correction can be accomplished even when a larger section of tape has been damaged. 


could become indispensible compo¬ 
nents of a microcomputer system. 

One of the first choices to face 
buyers of tape drives is the type of 
media to use. At one extreme are the 
reel-to-reel drives that use the tapes 
found on mainframe computers. At the 
other extreme are the small InterDyne 
drives that use single, Hk-inch spools. 

In between are the .15-inch cassettes 
and the .25-inch cartridge tapes. 

The .25-inch cartridge tape drives 
are the most plentiful on the PC market. 
They are the best match for high-end 
PC owners with 10MB or more of disk 
to back up. They are smaller and easier 
to use than the reel-to-reel drives, and 
can hold more data dian the cassette or 
single-spool tape drives. 

Although many drives are available 
for internal mounting, they are imprac¬ 
tical except when used with PC/ATs or 
expansion chassis. Internal drives re¬ 
quire more power than the PC’s 60-watt 
supply can generate, and a PC/XT, with 
its full-height floppy and hard disk, has 
no room for another drive. Stand-alone 
units that have their own chassis and 
power supply, on the other hand, easily 
can connect to PCs, XTs, and ATs. 

For these reasons PC Tech Journal 
has limited its review of tape backup 
systems to external drives that use .25- 
inch cartridge tapes. The results of eval¬ 
uations of 14 products follow. 

The tape systems were judged on 
the basis of several criteria, including 
ease of installation, quality of documen¬ 
tation, software ease of use, and the 
three most critical measurements: reli¬ 
ability, speed, and software features. 

DATA INTEGRITY 

The very existence of a tape drive de¬ 
pends on its ability to transfer data reli¬ 
ably from disk to tape and back without 


errors. If the data on the backup tape 
are not accurate or cannot be read 
again when needed, the tape drive is 
little more than an expensive box. 

Tests were run to determine 
whether the drives could map out areas 
that could not store data reliably before 
writing to the tape. One test involved 
placing a piece of transparent adhesive 
tape on the magnetic media and at¬ 
tempting to store information on the 
tape cartridge. Several of the drives 
mapped out that part of the tape as 
unusable and continued operating nor¬ 
mally. Others would not use the tape at 
all. Only one of the drives failed to rec¬ 
ognize the intentional bad spot. 

T \e .25-inch cartridge tape 
drives are the best match for 
high-end owners who have 
10MB or more of disk they 
want to back up. 


The methods used to verify accu¬ 
rate data differed from drive to drive, 
but they generally can be divided into 
three categories that correspond to the 
type of interface the tape drive uses. 

Some systems, such as the Tallgrass 
TG-4060, use a format called PC/T, 
which is especially tailored for high 
data integrity. Tallgrass requires an ex¬ 
tensive format pass and takes almost 
two hours to prepare the tape for use. 
However, the TG-4060 not only detects 
bad spots on the tape before writing in¬ 
formation, it is able also to correct er¬ 
rors that occur after the tape has been 


written. This error-correction capability 
is possible because of the method the 
drive uses to store data on the tape. 

PC/T writes one parity block for 
every two 4KB blocks of data on the 
tape (see figure 1). The parity block is 
created by performing an XOR of the 
two data blocks. If a read error occurs, 
the data can be pieced together by 
XORing the parity block and the other 
data block. Only when damage occurs 
in two or more of the three associated 
blocks will the TG-4060 fail to correct 
the errors. Tallgrass lessens this possi¬ 
bility by interleaving data blocks. 

Other systems use an interface 
called QIC (for quarter-inch compatibil¬ 
ity). QlC-interface drives are usually the 
fastest ones available, but they lack 
some of the data integrity features of 
other units. A QlC-interface tape drive 
does not bother with a formatting pass; 
however, erasing a tape before using it 
can increase the tape’s reliability by cut¬ 
ting down on the extra noise bits that 
can creep into the media if the car¬ 
tridge is slightly misaligned when the 
tape drive writes information. The QIC- 
interface tape erases the entire width of 
the tape, rather than just one track. 

These drives do not use parity 
blocks or similar mechanisms to ensure 
that data already on the tape are reli¬ 
able. They assume that their ability to 
copy information to tape accurately is 
enough protection against failure. QIC- 
interface tape drives have sophisticated 
controllers that check the tape for reli¬ 
ability as they write information. A built- 
in, read-after-write feature allows verify¬ 
ing the data on the fly. If the drive finds 
a bad spot on the tape, it writes the 
affected block of data again while the 
tape keeps moving. If necessary, it 
writes the same block of data several 
times until the read-after-write facility 
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TAPE BACKUP 


verifies the information as correct. Be¬ 
cause information located near bad ar¬ 
eas of the tape is written several times, 
the tape-restore software also has sev¬ 
eral versions of the data to read, there¬ 
by reducing the chance of a read error. 

An alternative to PC/T and QIC is 
the floppy disk interface used by Cipher 
and Microsystems. These systems do 
not supply a separate tape controller; 
they use the PC’s floppy disk adapter to 
control how information is written to 
and read from tape. These systems are 
not as fast as the QIC systems and do 
not have the extensive error-correction 
capabilities of PC/T, but they are usually 
less expensive than the others. 

The tape drives that use the floppy 
disk interface reserve one sector out of 
17 for a parity record. If a single error 
in the 16 data sectors occurs, the system 
can correct the error. If more than one 
error occurs, the tape system is able to 
detect that the errors have occurred, 
but it is unable to correct them. 

SPEED VARIES 

Besides data integrity, speed is obvi¬ 
ously an important factor in judging 
tape backup systems. The speed of tape 
drives varies greatly. The overhead of 
sophisticated error-correction mecha¬ 
nisms to a tape drive can slow down 
performance—a trade-off that some 
people do not mind. Another hindrance 
to performance is the number of times 
the tape starts and stops during a back¬ 
up session. A tape does not reach nor¬ 
mal operating speed for approximately 
300 milliseconds. Once there, most tape 
drives can transfer data between 60KB 
to 90KB per second (or between one 
and three minutes for an entire 10MB 
hard disk). Every time the tape needs to 
stop, another 600 milliseconds (300 to 
stop the tape and 300 to get it going 
again) pass by. This 600 milliseconds is 
not terribly significant in itself, but a 
tape drive that continually starts and 
stops could have other factors working 
to reduce its performance. 

One factor is the DMA channel 
used by the tape controller. DMA 
(direct memory accessing) allows the 
transfer of a large block of data from a 
device (such as a disk or tape) directly 
to memory, or from memory to the de¬ 
vice. The DMA channel is the pathway 
used to transfer the data between the 
device and memory. The 8088 proces¬ 
sor issues a single command to start the 
transfer and is then free to handle other 
tasks during the transfer. 

The IBM PC has four DMA chan¬ 
nels: channel 0 is for memory refresh 
of the PC’s dynamic RAM; 1 is often 



Fourteen tape back-up systems, from 
top to bottom: a) Tallgrass TG-4060, 

b) Orion/Express Systems Constellation, 

c) Alloy PC-QICTAPE, d) Cipher 
FloppyTape, e) Microsystems MT25, 
f) Kamerman Labs Masterflight, g) adic 
Model 552, h) Mountain FileSafe, 

i) Sysgen QIC-File, j) Everex Excel, 
k) Data Technology TeamMate, 1) Sigma 
Designs Streaming Tape, m) Tecmar 
QIC-60, n) Maynard Maynstream. 
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TABLE 1: Tape Drive Features 


TAPE DRIVE 

CAPACITY 

PRICE 

WARRANTY 

TRACKS 

FORMAT 

DEFAULT 

DMA 

CHANNEL 

DEFAULT 

I/O PORT 

Adic 

Model 552 

67MB 

$3,900 

1 year 

16 

Custom 

none 

21CH-21EH 

Alloy 

PC-QICTAPE 

69MB 

$2,995 

1 (SO days 

9 

QIC 

3 

300H-303H 

Cipher 

FloppyTape 

25MB 

$1,095/XT 
$1,195/AT 

90 days 

6 

Floppy 

disk 

-uses floppy disk adapter- 

Data Technology 
TeamMate 60 

60MB 

$1,695 

6 months 

9 

QIC 

1 

N/A 

Everex 

Excel 

60MB 

$1,695 

Ctrlr: 1 year; 
drive: 30 days 

9 

QIC 

1 

300H-301H 

Express Systems/ 
Orion 

45MB 

$1,295 

$1,555 

90 days 

9. 

QIC 

1 

290H-29FH 

Kamerman Dibs 
Master flight 

60MB 

$1,795 

1 year 

9 

QIC 

1 

200H 

Maynard 
Maynstream 60 

60MB 

$1,595 

1 year 

9 

QIC 

1 

370H-377H 

MicroSvstems 

MT25 

25MB 

$1,050 

6 months 


Floppy 

disk 

—uses floppy disk adapter— 

Mountain 

FileSafe 

27MB 

$2,395 

6 months 

4 

QIC 

2 

28CH-28FH 

Sigma Designs 
Streaming Tape 

60MB 

$1,595 

1 year 

9 

QIC 

1 

3E0H 

Svsgen 

QIC-File 

45MB 

$1,495 

90 days 

9 

QIC 

1 

290H-29FH 

Tallgrass 

TG-4060 

60MB 

$1,995 

90 days 

11 

POT 

3 

288H-28FH 

Tecmar 

QIC-60 

60MB 

$2,144 

90 days 

9 

QIC 

1 

338H-33BH 


No standardization of features or uniformity of approach exists for the problems of backup, as is obvious from this comparison. 


reserved by local area networks, but is 
otherwise available; 2 is used by the 
floppy disk drives; and 3 is occupied by 
the hard disk. 

Most tape controllers use either 
DMA channel 1 or 3 for their opera¬ 
tions. Channel 1 generally achieves 
higher performance, because it does 
not have to be shared with the disk 
drive. Using separate DMA channels for 
the tape and the disk make possible the 
transfer of data from disk to memory at 
the same time data are transferred from 
memory to tape, thus speeding up the 
entire backup operation. 

A noticeable slowdown occurs 
when the tape drive must share DMA 
channel 3 with the hard disk. Because 
no two devices can use the same DMA 
channel at the same time, the disk and 
tape software must perform operations 
sequentially rather than in parallel. 
Therefore, the tape drive usually is 
stopped while a large block of data is 
read into memory from disk. Then, 
when the data are transferring to tape, 
the disk is stopped. 

Some tape drives use DMA channel 
2, but they either do not allow backup 


from floppy disk to tape or they share 
the channel with the floppy drives. Be¬ 
cause backing up a floppy disk is rarely 
a problem, sharing the channel with the 
floppy controller seems a minor incon¬ 
venience when compared to the speed 
increase resulting from separate chan¬ 
nels for the tape and the hard disk. 

Even if separate DMA channels are 
used for disk and tape I/O, not all 
drives can achieve optimum perfor¬ 
mance. The tape software must be fast 
enough to keep pulling data from disk 
into a memory buffer while the tape 
drive is writing to tape. Then, the soft¬ 
ware can keep sending data to the tape 
drive without ever having to stop the 
tape. This process is called streaming. If 
the software is not fast enough to keep 
the memory buffer full, the tape drive 
will be forced to stop (or continue to 
run and waste tape) and wait for the 
software to catch up. 

The majority of the drives tested 
were not able to stream the tape con¬ 
sistently, even when they had their own 
DMA channel. Of the drives that did 
stream the tape, Kamerman Labs, Sigma 
Designs, and Tecmar were among the 


fastest systems. The Microsystems and 
Cipher drives, which use the floppy 
controller card instead of a separate 
tape controller, also took advantage of 
tape streaming and performed credibly. 

ESSENTIAL SOFTWARE 

The basic level of tape software is the 
image backup and restore. An image 
backup copies information bit by bit 
from the hard disk to the tape, without 
regard to operating-system formatting 
or file structures. Therefore, disks parti¬ 
tioned for other operating systems, such 
as XENIX or CP/M-86, can be copied. 

One disadvantage of image backup 
and restore is that data usually cannot 
be copied back to disk one file at a 
time; the entire disk must be restored. 
Another disadvantage of most image 
backups is that they copy not only the 
information from the disk, but also the 
bad track mappings. This is acceptable 
if the data are to be restored to the 
same disk. When restoring to a different 
hard disk, however, the bad tracks of 
the second disk are ignored and valid 
data are copied into these unreliable 
areas, possibly resulting in read errors 
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DMA CHANNEL, 
DEFAULT I/O PORT, AND 
INTERRUPT INTERRUPT 

ERROR 

CORREC¬ 

TION 

CONTROLLER 

CARD 

SUPPLIED 

RUNS ON 
PC/AT 

DIAG- 

TYPE OF NOSTICS 
SOFTWARE SUPPLIED 

SUPPORTS 

BATCH 

FILES 

MULTIPLE 
BACKUPS ON 
ONE TAPE 

None 

No 

Yes 

Short 

Yes 

Menu 

Yes 

Yes 

Yes 

None 

Yes 

No 

Short 

Yes 

Menu 

No 

Yes 

Yes 

—uses floppy disk adapter— 

Yes 

(single) 

None 

Yes 

Command 

No 

Yes 

Yes 

4 

Yes 

No 

Short 

Yes 

Both 

No 

Yes 

No 

3 

Yes 

No 

Long 

Yes 

Menu 

Yes 

Yes 

No 

None 

No 

No 

Long 

Yes 

Both 

Yes 

Yes 

Yes 

3 

No 

No 

Long 

Yes 

Command 

No 

Yes 

Yes 

2 

.No 

No 

Short (or pig¬ 
gyback card) 

Yes 

Both 

No 

Yes 

Yes 

—uses floppy disk adapter— 

Yes 

(single) 

None 

Yes, with 
ctrlr. card 

Menu 

No 

Yes 

Yes 

None 

Yes 

No 

Short 

Yes 

Both 

No 

Yes 

Yes 

None 

DMA only 

No 

Short 

Yes 

Both 

Yes 

Yes 

Yes 

None 

No 

No 

Long 

Yes 

Both 

DMA 

test 

Yes 

Yes . 

■■■■ 

No 

Yes 

Short 

Yes 

Command 

No 

Yes 

Yes 

None 

Yes 

No 

Short 

Yes 

Both 

No 

Yes 

Yes 


when the user attempts to access those 
files. Only Tecmar and Everex provide a 
mechanism for avoiding bad tracks 
when restoring to a different hard disk. 
The Tecmar method guarantees data 
integrity only if the second disk has the 
same or fewer number of bad tracks. 

A more flexible level of tape soft¬ 
ware, also available on most tape drives 
tested, allows file-by-file backups and 
restores. This process is usually slower 
than image backups and restores, which 
is why most vendors include both 
choices. The file-by-file method usually 
can work only with DOS files and not 
non-DOS partitions. Most file-by-file 
software provides several options for 
choosing which files to back up or re¬ 
store. All of them allow selecting indi¬ 
vidual files or all subdirectories in a 
certain directory. Many also allow 
backing up only the files that have 
changed since the last backup—a con¬ 
venient way to shorten the time re¬ 
quired to back up a disk. Some soft¬ 
ware allows backing up files modified 
after a particular date (or those modi¬ 
fied between dates). The Everex, adic, 
and Alloy systems also allow backing up 
all files except those specified. Options 
for restoring are usually the same as for 


backing up. An additional option in¬ 
cluded with many systems prompts the 
user for permission to restore files if 
the files already exist on the disk. 

Ideally, tape software should be 
flexible enough to allow users to back 
up their hard disks in the fast, image 
mode and restore the same data in the 

Some tape software pack¬ 
ages allow users to choose 
tape options from nicely laid 
out menus, others from DOS- 
like commands. 



more powerful file-by-file mode. How¬ 
ever, for most drives, the image and 
file-by-file operations are incompatible. 
Of the drives tested, only a few can do 
a file-by-file restore from an image 
backup. Some tape drives, such as 
Kamerman Labs’ Masterflight, avoid the 
problem by performing file-by-file 
backups almost as quickly as image 


backups. Others, such as the Maynard 
Maynstream, provide only the file-by-file 
capability, but at competitive speeds. 

Another important feature (espe¬ 
cially for the frugal) is the number of 
backups a single tape can contain. 
Because many of the drives tested can 
store up to 60MB on a single tape, and 
few users have 60MB disks, one tape 
can be used for several backup ses¬ 
sions. Most of those tested allowed sev¬ 
eral sessions (or datasets) to be copied 
to a single tape. Tallgrass and adic pro¬ 
vide methods to replace existing tape 
files. This capability arises because of 
the tape formats they use, not because 
of any special software. By the same 
token, if a hard disk contains more data 
than can fit on a single tape, multitape 
backups are essential. 

The operator interface is also an 
important software issue. Some tape 
software packages allow users to choose 
tape options from nicely laid out 
menus; others from commands that are 
entered in the same way as DOS com¬ 
mands. Some of the systems provide 
both kinds of interfaces. 

The menu interface allows novices 
to back up their systems without being 
forced to pore through intimidating ref- 
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TABLE 1 : Tape Drive Features (continued) 


TAPE DRIVE 

BACKUPS 

SPAN MUL¬ 
TIPLE TAPES 

FORMAT 

IMAGE 

BACKUP 

IMAGE 

RESTORE 

FILE 

BACKUP 

FILE 

RESTORE 

FILE RESTORE 
FROM IMAGE 
BACKUP 

Adic 

Model 552 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Alloy 

PC-QICTAPE 

No 

Yes 

No 

No 

Yes 

Yes 

No 

Cipher 

FloppyTape 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Data Technology 
TeamMate 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Everex 

Excel 

No 

No 

Yes 


Yes 

Yes 

HBHjjH 

Express Systems/ 
Orion 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

Kamerman Labs 
Masterflight 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

Maynard 

Maynstream 60 

Yes 

No 

No 

No 

Yes 

Yes” 

No 

Microsystems 

MI25 

Yes • 

Yes 

No 

No 

Yes 

Yes 

No 

Mountain 

FileSafe 

No 

No 

Yes 

Yes 

No 

N/A 

Yes 

Sigma Designs 
Streaming Tape 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Svsgen 

QIC-File 

"No" 

No 

Yes 

Yes 

Yes 

Yes 

No 

Tallgrass 

TG-4060 

No 

Yes 

Yes 

Yes 

Yes 

Auto¬ 

matic 

No 

Tecmar 

QIC-60 

No 

No 

Yes 

".Yes 

Yes 

Yes 

No 


erence manuals. Also, because tape soft¬ 
ware will probably be used far less than 
most other software (once a day, at 
most), menus are an easy way to jog the 
user’s memory. The drawback of menu 
systems is that tape operations are hard 
to automate. Setting up batch files to 
work with menu-driven software is 
inconvenient, if not impossible. 

On the other hand, tape software 
supplied as individual commands is 
easy to include in batch files or auto¬ 
mated processing. The commands are 
similar in syntax to other DOS com¬ 
mands, but a trip to the reference man¬ 
ual may be necessary until the user is 
familiar with the software. Whether the 
menu or command interface is better 
depends on the person using the sys¬ 
tem. Most tape drive suppliers provide 
both kinds of user interfaces. 

Some of the systems include soft¬ 
ware additions worth noting. Alloy’s pc- 
qictape includes a module to allow pro¬ 
grams to access tape functions. Adic’s 
Model 552 has a WAITUNTIL program 
to set up a backup session for a later 
time, usually in the middle of the night 
when no other computer activity takes 
place. Kamerman Labs includes a user¬ 
name/password capability to protect 


sensitive data in its Masterflight. The 
Tecmar qic-60 and Everex Excel avoid 
bad tracks when performing an image 
restore on a new disk. The Express/ 
Orion unit has a MIMIC feature to store 
and replay menu keystrokes, and it in¬ 
cludes commands that improve backup 
performance by changing the hard 
disk’s interleave factor. 

THE TESTING PROCESS 

With one exception, all the tape drives 
in this article were tested for at least 
five hours each under identical condi¬ 
tions. An IBM PC with a 10MB hard disk 
in the expansion chassis and 320KB of 
memory (representing a typical system) 
was used for the tests. The operating 
system was DOS 31 with BUFFERS set 
to 20 in the CONFIG.SYS hie. 

The hard disk was filled until the 
DIR command indicated 0 bytes free. 
The disk then contained 28 directories 
and 960 user hies. Unless otherwise 
mentioned, all backups (both image 
and hle-by-file) were performed with 
the disk in this condition. 

One drive, Mountain’s FileSafe, 
would not work with this configuration, 
so was set up with a 20MB Microscience 
hard disk and no expansion chassis. 


The same amount of data (10MB) was 
backed up and restored, but the differ¬ 
ences in disk sizes might have affected 
the results slightly. 

A higher value was placed on per¬ 
formance, error handling, features, and 
lack of bugs than on price, documenta¬ 
tion, or ease of use. Other users might 
place more importance on data integ¬ 
rity; or some might need a system that 
runs off the floppy controller instead of 
its own controller; price often is of 
primary importance. Therefore, the rat¬ 
ings presented here are only a starting 
point for selecting a tape drive. 

The results of the tests for each 
tape drive are discussed individually 
below. The order in which the drives 
are listed is based on the authors’ per¬ 
sonal preferences after all tests were 
completed. Table 1 compares the fea¬ 
tures of the tape drives. Table 2 lists fig¬ 
ures for the performance benchmarks. 
Table 3 summarizes the conclusions. 
Tecmar QIC-60. The qic-60’s combination 
of quality hardware, software, and docu¬ 
mentation put it at the top of the class. 
Its cabinet is attractive, although with 
the tape standing on edge, it looks dif¬ 
ferent than any of the other units. It has 
LEDs that indicate track number, read, 
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RESTORE TO 

DIFFERENT 

DIRECTORY 

VERIFY 

DIRECTORY 
OF TAPE 

RETENSION 

HELP 

SUBDIREC¬ 

TORIES 

MODIFIED 
FILES ONLY 

EXCLUDE 

SPECIFIED 

FILES 

DATE 

Yes 

No 

Yes 

Automatic 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 
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Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

iSs 

Yes 

No 

' Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Automatic 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes" ^ 

Yes 

Yes 

Yes 

Yes 

No 

Yes 


write, forward, reverse, and selected. 
This is a half-height unit, and its cabinet 
is wide enough to support another half¬ 
height drive, such as a hard disk. 

The qic -60 is not the fastest tape 
drive tested, but it comes close. It con¬ 
tains both menu- and command-driven 
interfaces that are full-featured and easy 
to use. The menu software is geared es¬ 
pecially for novices. One nice feature of 
the software is the report it issues after 
finishing a backup or restore, including 
the total number of bytes transferred 
and the amount of time taken to accom¬ 
plish the transfer. 

Installation is easy. Hardware instal¬ 
lation involves inserting a controller 
card and connecting a cable. A menu- 
oriented utility program performs the 
software installation. The two minor 
problems encountered with the Tecmar 
drive both involve installation. First, the 
install program forces the tape software 
to be placed in a first-level directory. 
Second, the install program needs to 
add information to the CONFIG.SYS file, 
but cannot if the hard disk is totally full. 
In that case, the old CONFIG.SYS file is 
truncated to 0 bytes and the informa¬ 
tion in it lost. (It was later discovered 
that the program had been trying to set 


the number of buffers to 17, but CON¬ 
FIG.SYS was already set up for 20.) 

Tecmar’s documentation is thor¬ 
ough, well-written, and attractive, 
although it is delivered without a bin- 

T he Tecmar QIC-60’s com¬ 
bination of quality hard¬ 
ware, software, and docu¬ 
mentation earn it a place at 
the top of the class. 


der. It is not overly technical, but, at the 
same time, it does not leave out any im¬ 
portant details. 

Sigma Designs Streaming Tape. This tape 
drive has speed and excellent drive 
diagnostics among its features. Unfortu¬ 
nately, however, its user software is 
lacking in a few important areas. 

The Sigma cabinet is well-built and 
attractive, and it features heavy-duty fiat 
cables for connecting the drive. Hard¬ 
ware installation is the standard pro¬ 


cess, inserting a short controller card 
and connecting cables. Software instal¬ 
lation is made easy by a utility program 
that allows selection of software param¬ 
eters (such as screen border color, in¬ 
put batch files, and output log files) and 
hardware parameters (such as DMA 
channel, I/O port, and DMA buffer size). 

Performance is excellent, especially 
for image backups and restores. File-by- 
file backup is also reasonably fast, but 
file-by-file restore is slower than some 
of the other high-speed systems. 

Sigma’s Streaming Tape comes 
with both menu- and command- 
oriented software; the menu is very 
easy to use. During tape sessions the 
system keeps the user informed of its 
progress. Unfortunately, some of the 
file-selection criteria, such as choosing 
only modified files to back up or choos¬ 
ing files by date, have not yet been 
implemented. However, those options 
are flagged in the documentation for 
inclusion in the next release. 

The diagnostic program supplied 
with the Sigma tape drive is one of the 
best in the group. It performs complete 
diagnostics on the drive and the car¬ 
tridge, reporting to the user on tape 
size, rewritten blocks, soft read errors, 
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Backing up your company's critical 
is serious business. Consider the consequ 
if something unforeseen happened, and y 
valuable files were lost forever. 


Software Integration's BAKUP 
software system stores your files 
in a safe place. Then, if disaster 
does strike, BAKUP allows you 
to retrieve everything ;||PS 

exactly as it was. 


BAKUP is a high-speed, state-of- 
the-art software utility designed to 
simplify, speed and manage the 
backup/ restore process on the hard 
disk of an IBM PC, XT, AT and 
compatibles. 



BAKUP IS FAST. 

The first backup of a 20MB disk 
takes less than 20 minutes - then, 
daily backups take only a few 
minutes. 

BAKUP IS EASY. 

So easy, in fact, you might not 
even need BAKUP's 200+ help 
screens or comprehensive users 
manual. 


BAKUP IS MORE. 

No other backup utility offers 
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• STORAGE MANAGEMENT - 
BAKUP creates its own catalog to 
keep track of where your files are, 
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and comparison errors. It does not, 
however, warn the user that it plans to 
write over the tape during the diagnos¬ 
tic process. During testing, an entire 
backup session was lost because of this. 

The user manual is so poorly 
organized and laid out that finding in¬ 
formation is almost impossible. Sigma 
makes up for its poor documentation in 
part by providing an on-line tutorial. 

When the software is modified to 
allow more flexibility in selecting files 
to back up and restore, and if the com¬ 
pany would put more effort into the 
documentation, Sigma might be able to 
compete head-to-head with Tecmar. 
Kamerman Labs Masterflight. Two special 
features make this tape drive one of the 
best tested. First, the chassis itself is the 
same length and width as the PC’s sys¬ 
tem unit, but only half the height. 
Therefore, it can fit easily above the sys¬ 
tem unit without raising the monitor to 
skyscraper levels. The chassis also has 
room to support two more half-height 

Ni.asterfligbt cannot be 
recommended to novice 
users until Kamerman Labs 
writes a real manual and 
reconfigures the HO port. 


peripherals. In addition, Kamerman in¬ 
cludes a lock similar to the one on the 
AT system unit and enough power out¬ 
lets on the back panel to connect moni¬ 
tors and printers. Surge protection 
equipment is also available. 

Speed is the other nice feature of 
Masterflight. For image backup and re¬ 
store, it is one of the fastest units tested, 
approaching the theoretical maximum 
speed possible for the hardware. 

Another valuable feature, especially 
for those who manage sensitive data, is 
the password feature. It allows users to 
establish a user name and password for 
each data set they back up. To restore 
files from the data set, the same pass¬ 
word must be supplied. Even if tape 
cartridges walk off on their own, pass¬ 
words allow users to feel more secure 
about the privacy of their data. 

On the other hand, Master flight’s 
software is not particularly easy to use. 

It has no menu interface, only com¬ 
mands. The manual’s descriptions are 
obscure and hard to piece together. A 
trial and error process is necessary to 


TABLE 2: Performance Tests 


TAPE DRIVE 

TAPE 

FORMAT 

IMAGE 

BACKUP 

IMAGE 

RESTORE 

FILE 

BACKUP 

FEE 

RESTORE 

Adic 

Model 552 

35:06 

N/A 

N/A 

25:43 

102:00 

Alloy 

PC-QICTAPE 

1:01 

N/A 

N/A 

24:30 

80:44 

Cipher 

FloppyTape 

37:30 

N/A 

N/A 

11:48 

25:24 

Data Technology 
TeamMate 

N/A 

3 

— 3 

26:48 

34:36 

Everex 

Excel 

N/A 

2:24 

3:38 

31:20 

48:05 

Express Systems/ 
Orion 

N/A 

2:39 

13:54 

20:58 

31:40 

Kamerman Labs 
Masterflight 

N/A 

2:51 

2:51 

4:49 

27:21 

Maynard 
Maynstream 60 

N/A 

N/A 

N/A 

6:27 

22:11 

Microsystems 
MT25 m£BBm 

37:52 

N/A 

N/A 

11:59 

28:18 

Mountain 

FileSafe 1 ’ 

N/A 

5:20 

4:44 

N/A 

45:38 

Sigma Designs 
Streaming Tape 

N/A 

2:48 

2:48 

10:38 

28:16 

Sysgen 

QIC-File 

N/A 

2:47 

17:28 

21:37 

31:53 

Tallgrass 

TG-4060 

119:00 

12:55 

13:42 

35:06 

77:00 

Tecmar QIC-60 N/A 3:55 4:38 10:53 11:55 

All times are given in minutes seconds. 

a Although the TeamMate promised image backup and restore, the image backup option did not work. 
Therefore neither of the image options was timed. 

h The Mountain would not work on the standard test machine . Its benchmarks were obtained by connect¬ 
ing it to a PC with a 20MB Microscience hard disk (which contained 10MB of data). 


These tests measure each drive’s performance when executing a series of standard 
tape operations. N/A means that the tape drive does not support that operation. 


figure out how some of the options 
work. The software has the unnerving 
trait of ceasing all signs of life while the 
program decides what to do next. It be¬ 
gins the file-by-file process by examin¬ 
ing the directory structure of the disk 
and figuring out just how to place the 
files on the tape; after a few seconds of 
activity, the disk is silent, the tape is 
unmoving, and no words of explanation 
appear—sometimes for several minutes. 
Experience says that the program has 
crashed, but then it springs to life with¬ 
out warning and completes the opera¬ 
tion. Once the backup process gets roll¬ 
ing, the screen continually updates a 
percentage display that shows how 
much of the backup is complete. How¬ 
ever, the program does not display file 
names as it backs up or restores. 

The installation process is easy. It 
involves simply inserting and connect¬ 
ing the controller card and copying sev¬ 
eral files from a diskette to a directory. 


However, the tape controller card is 
configured to use I/O port 200H, the 
port used by the IBM game adapter 
(which our system contained) and other 
game adapters such as the one available 
with the AST SixPak. After installation, 
the tape drive would not work, and the 
port conflict actually wounded a mem¬ 
ory board as the tape controller and 
game adapter played bus wars. Kamer¬ 
man Labs confirmed the problem; it 
plans to switch the default configuration 
to I/O port 280H. 

The documentation received for 
evaluation with Masterflight was a pre¬ 
liminary copy that was rudimentary at 
best. It consisted of a few 8^-by-ll-inch 
pages printed on a letter-quality printer 
and stapled together. The explanations 
of the commands were not very clear, 
and the documentation omitted men¬ 
tioning the port addresses and DMA 
channels used. This lack of information 
can cause problems during installation. 
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SuperSoft Languages 

For Performance and Service 


For seven years the name SuperSoft 
has been trusted by professional 
software developers throughout the 
world. Tmsted because SuperSoft 
means quality. It means performance. 
It means an unshakable dedication 
to customer service. It means that 
when you call SuperSoft with a 
problem, you get a trained technician 
ready to help. That’s service you can 
depend on — and it comes with every 
product we sell. In addition, if you 
need software with special features, 
we can customize our products to fit 
your needs. 


SuperSoft 
BASIC 3.0 



SuperSoft C 

SuperSoft’s C compilers and C cross- 

compilers are designed to meet the 

highest standards of quality, reliability, 

and performance. 

• Over 200 library functions provided in 
source code form - for full control over 
your libraries 

• Full line of compilers and cross-compilers 
- for use with the Z80, 8080, 8086, 8088, 
Z8001, Z8002, and others 

• Fully overlay support - for extremely large 
application programs 

• Inline assembly code interface - for easy 
insertion of assembly code 

• BCD math - for full decimal accuracy 

• Fully ROMable assembly code output - 
for applications which must be burned 
into ROM memory 

• General compatibility with UNIX version 
7 C - for standard C programming 


The Interpreter Compatible Compiler 

Now you can use the superior BASIC compiler for improved 
performance. SUPERSOFT BASIC. Compatible with the most 
commonly used interpreter, SuperSoft BASIC is the only 
compiler on the IBM PC which meets or exceeds the 
ANSI X3.60-1978 BASIC Standard. It comes complete with: 


Available on the most popular operating systems, these 
features make SuperSoft C your best choice for a professional 
quality compiler. 

SuperSoft C (PC DOS, MS-DOS, CP/M-80, CP/M-86): $395 
SuperSoft C Cross-Compilers: $1,000 


• Full 8087 Support - for lightning fast math operations 

• IEEE floating point -for fast, precise scientific calculations 

• BCD math -for exact decimal numbers in business applications 

• Fully implemented double precision - for unbeatable math 
accuracy 

• Precise error messages/codes and sub-codes - for simplified 
debugging 


SuperSoft BASIC is also highly compatible with the BASIC 
interpreter sold by both Microsoft and IBM. 

And, to top it off, SuperSoft BASIC: 

• Allows easy interface to C and Assembly code 

• Provides fully ROMable output 

• Allows dynamic loop nesting 

• Allows 32,767 bytes per record and 65,535 records per random file. 

• And requires no run-time license fee for distribution of your 
compiled code. 

SuperSoft BASIC (PC-DOS, MS-DOS, CP/M-86): $395 


SuperSoft 

FORTRAN 

For years, serious developers have been using SuperSoft 

FORTRAN to bring their large applications down to 

microcomputers. Why? Because SuperSoft FORTRAN offers 

major advantages over other FORTRAN compilers. 

• For compiling extremely large programs - extended code and data 
space under (PC & MS-DOS) plus overlay support 

• For faster math operations - optional 8087 support 

• For mainframe compatibility-full ANSI ’66 FORTRAN 

• For structured programming techniques - optional RATFOR 
preprocessor 

• For those without unlimited memory - only 128K of memory 
required 

• For unbeatable math accuracy - double precision and complex 
numbers using IEEE floating point 

• For fast, compact code - buy SuperSoft FORTRAN 

SuperSoft FORTRAN (PC DOS, MS-DOS, CP/M-80, 
CP/M-86): $395 


To Order, Call: 800-762-6629 

In Illinois call: 217-359-2112 

SuperSoft FORTRAN was developed by Small Systems Services, (Jrbana, 1L 
Japanese Distributor: ASR Corporation International, TBL Building, 7th Floor, 

1-19-9 Toranomon, Minato-Ku, Tokyo 105, Japan Tel. 03-05025550 Telex 222-5850 ASRTYOJ 

Spain: Ibersoft, Vicent Jove 54, Apartado 336, Gijon, Oviedo, Spain telex 87330 
Netherlands and Belgium: Softkey, Gedempte Gracht 4, 7400 GX Deventer, the Netherlands 
telex 49540 



SuperSoft, Inc., P.O. BOX 1628 
Champaign, IL 61820 Telex 270365 
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TABLE 3: Recommendations 


TAPE DRIVE 

EASE OF IN- DOCUMEN- 
STALLATION TATION 

PERFOR¬ 

MANCE 

EASE 

OF USE 

ERROR 

HANDLING 

FREEDOM 

FROM BUGS FEATURES 

Tecmar QIC-60 

Good 

Excellent 

Good 

Excellent 

Good 

Good 

Good 

Sigma Designs 

Good 

Fair 

Excellent 

Excellent 

Good 

Good 

Fair 

Streaming Tape 

Kamerman Labs 

Fair 

Poor 

Excellent 

Fair 

Good 

Good 

Good 

Masterflight 

Cipher FloppyTape 

Excellent 

Excellent 

Fair 

Good 

Good 

Good 

Fail- 

Tallgrass TG-4060 

Good 

Good 

Poor 

Good 

Excellent 

Good 

Good 

Microsystems MT25 

Excellent 

Good 

Fair 

Good 

Good 

Good 

Fair 

Adic Model 552 

Good 

Good 

Poor 

Good 

Excellent 

Fair 

Good 

Sysgen QIC-File 

Fair 

Good 

Fair 

Good 

Good 

Good 

Good 

Maynard Maynstream 60 

Good 

Good 

Good 

Good 

Fair 

Fair 

Fair 

Express Systems/Orion 

Good 

Fair 

Good 

Good 

Fair 

Good 

Good 

Everex Excel 

Fair 

Fair 

Fair 

Good 

Good 

Fair 

Fair 

Mountain FileSafe 

Good 

Good 

Good 

Good 

Poor 

Poor 

Good 

Alloy PC-QICTAPE 

Good 

Good 

Poor 

Good 

Fair 

Fair 

Fair 

Data Technology 

Good 

Poor 

Poor 

Fair 

Good 

Poor 

Fair 

TeamMate 


After testing all 14 tape drives, the authors concluded that the Tecmar, Sigma Designs, and Kamerman Labs units are the clear 
winners; Cipher, Tallgrass, Microsystems, adic, Sysgen, Maynard, Express Systems/Orion, and Everex deserve honorable mention; 
users should wait for the next release before considering the Mountain, Alloy, and Data Technology systems. 


This tape system is attractive and 
well-designed with expansion capabili¬ 
ties. The software is extremely fast and 
full of features, but has no fancy human 
interface. The manual is barebones. 
Masterflight cannot be recommended to 
novice users until Kamerman Labs 
writes a real manual and reconfigures 
the I/O port. By the time this article 
appears in print, both of those tasks 
should be complete. 

Cipher FloppyTape. The Cipher tape 
backup drive uses the floppy disk con¬ 
troller, limiting the amount of the data 
that can be stored on a tape (25MB in 
this case, but it has the capability of 
continuing the backup on successive 
tapes) and limiting the system to instal¬ 
lation on only those computers that 
have an external connector on their 
floppy disk adapters (the AT and the 
Compaq portable, for example, do not 
have this connector). Using an existing 
adapter reduces the cost of the tape sys¬ 
tem, saves a card slot, and allows the 
equipment to be transported easily 
from computer to computer. 

FloppyTape (and others controlled 
by the floppy disk adapter) offers some 
error correcting capabilities, although 
they are not as extensive as those of¬ 
fered by Tallgrass or adic. Data are re¬ 
corded in sectors, and 1 out of every 17 
sectors is reserved for data checking. A 
single error in the 16 data sectors can 
be corrected. Multiple errors are de¬ 
tected and flagged to the user. 


However, this drive could not 
format a damaged tape (the one with 
transparent tape on part of the surface). 
It recognized the tape as bad, but could 
not map out the area as unusable. In¬ 
stead it displayed a message indicating 
the tape was bad and refused to use it. 

Hardware installation is as simple 
as plugging in a new display monitor. A 
cable must be plugged into the external 
connector on the computer’s floppy 
disk adapter. The cover of the system 

FloppyTape is useful for 
those who want to back up 
several PCs without reinstall¬ 
ing controller cards or pur¬ 
chasing separate cards for 
each computer. 


unit does not even need to be re¬ 
moved. Software installation involves 
simply copying files to a directory. 

Performance is surprisingly good 
for a tape drive that does not have its 
own controller. Almost 40 minutes is 
required to format a tape, but as soon 
as that lengthy process is complete, 
backup and restore operations proceed 


with reasonable speed. All Floppy- 
Tape’s operations are performed file-by¬ 
file and are fast enough to eliminate the 
need for image operations. 

The tape software offers a pure 
command-oriented interface; the 
commands are consistent with ordi¬ 
nary DOS command syntax. 

The documentation slips into the 
IBM Guide to Operations or DOS man¬ 
ual. Its format matches that of the IBM 
manuals, even down to the text fonts 
and the margins. Only the light blue 
color of the pages distinguishes them 
from their IBM counterparts. 

FloppyTape should be considered 
by those who have 20MB or smaller 
hard disks and who have no card slots 
to spare. It is also useful for those who 
want to back up several PCs without 
reinstalling controller cards or purchas¬ 
ing a separate card for each computer. 
Tallgrass TG-4060. The Tallgrass tape sys¬ 
tem trades speed for data integrity.The 
end result is a high-quality unit, but one 
whose performance is so slow that 
some users might be deterred from 
backing up their data often enough to 
justify its purchase. The drive comes in 
a fine cabinet, as should be expected 
from an established company like Tail- 
grass. The hardware and software instal¬ 
lation processes are not difficult. 

The feature Tallgrass advertises 
most about its tape drive is the PC/T 
tape format that allows automatic cor¬ 
rection of errors after the tape has been 
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•Includes one serial port and clock/calendar 
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Excellence is the standard at Everex-it’s in our name, our 
products, in everything we do. When you look for the best for 
your computer—you’ll find Everex products. 

Visit your local Everex dealer today and ask to see Everex 
products in action. For the name of your nearest Everex 
dealer, please call (415) 498-1111. TELEX: 5101000590 EVEREX 
FAX: 415-651-0728 

Registered Trademarks: Paradise Modular Graphics Card-Paradise Systems. Inc., Hercules Graphics 
Card—Hercules Computer Technology: Lotus 1 -2-3-Lotus Development Corporation; PC Paint-Mouse 
Systems Corporation; Tecmar Graphics Master-Tecmar Inc.; Persyst Bob-Persyst Products. Ultra Pak- 
Tseng Lab.; The Edge-Everex Systems Inc.; IBM. PC Tutorial-International Business Machines Corporation; 

Right Simulator-Microsoft Corporation 


Dealer Hotline: (800) 821 -0806. In CA (800) 821-0807 

Imagineering Ultimo. Australia TLX: 74349 IMAGIN AA 

Microage Distribution Ltd. London. England TLX: 881 3241 WONGS G 

Feeder Paris. France TLX: 4413241 FEEDER 

Automated Office Systems Hout Bay. South Africa 2721-70-8091 

Survex. 1027 Speers Road. Oakville. Ontario Canada L6L-2X5. 416-842-6093 

Pride Computers. 102-8167 Main Street, Vancouver, 

British Columbia. V5X 3L2. 604-321 -5690 


EVER for Excellence 

Address: 47777 Warm Springs Blvd., Fremont, CA 94539 (415) 498-1111. 


132 COLUMNS 


PC PAINT 


PC PAINTBRUSH 720x348 


The 

EVEREX EDGE 


Runs an IBM or Compatible Color Monitor 


IBM Monochrome Compatible and High Resolution, 720x348 graphics 


Runs Color Software on a Monochrome Monitor, Full Screen: 


-in 16 shades of green on the IBM Monochrome monitor 


-Runs Right Simulator, PC Paintbrush, IBM BASICA commands and more 


—No patches or modifications needed 


-Displayed in the IBM standard 9x14 character set 


Extended Text Modes: 


-132 columns by 25 rows in monochrome 


-132 columns by 44 rows in monochrome 


-132 columns by 25 rows in color 


Runs Lotus 1 -2-3™ and Symphony™ in high resolution monochrome graphics: 
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-in 132 columns by 44 rows 


Runs Lotus 1 -2-3™ and Symphony™ in High Resolution color: 


-16 colors, 320x200 


— 4 colors, 640x200 
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Works in any PC-AT slot 
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recorded—even errors up to 4KB in 
size. This format also allows the user to 
update files on tape (copy a new file 
over an old file) without creating an 
entire new dataset on tape. However, 
before a tape can be used, TG-4060 
requires an interminable amount of 
time for formatting—almost two hours 
for a 60MB tape. Backup and restore 
operations are also painfully slow. 

One other problem with the Tail- 
grass drive is that it must be turned off 
in order to boot the PC. 

The software provides only a com¬ 
mand-oriented interface, but the inter¬ 
face is similar to the normal DOS com¬ 
mands, so learning the commands is 
easy. A help command provides the ap¬ 
propriate memory jog when necessary. 

The TG-4060 documentation sup¬ 
plies valuable information, but it is not 
the attractive package that the hardware 
is. This is an intimidating book, larger 
than necessary because it also docu¬ 
ments a Tallgrass hard disk. 

The Tallgrass unit should be con¬ 
sidered an alternative by people who 
transfer tapes from location to location, 
or who otherwise subject the tapes to 
harsh conditions. However, this unit’s 
performance is much less than should 
be expected for the price. 

Microsystems MT25. The Microsystems 
and Cipher drives are almost identical 
in terms of hardware and software 
(although the software interface is dif¬ 
ferent). Like Cipher’s FloppyTape, the 
Microsystems MT25 uses the floppy disk 
controller instead of providing a sepa¬ 
rate tape controller. This limits the 
amount of data it can store on a tape 
and limits its use to computers that 
have an external connector to the 
floppy disk adapter. Even though this 
drive can store only 25MB of data on a 
single tape, it has the capability of con¬ 
tinuing a backup on multiple tapes. 

Installation is as easy as it is with 
the Cipher. The hardware can be in¬ 
stalled without removing the cover of 
the computer’s system unit. The user 
interface is a hybrid of menu and com¬ 
mand operations. The menu aspects 
make the software easy to use, but an 
AUTOTIP feature allows tape operations 
to be controlled from batch files. 

The documentation is slim, but it is 
well done and seems to contain enough 
information to use the equipment. 

Like Cipher, Microsystems offers a 
tape drive that should be considered by 
those with card slot shortages and 
20MB or less hard disks, as well as by 
those who want to back up several hard 
disks without card-swapping. Users who 
prefer a menu interface rather than a 


command interface should choose 
MT25 over FloppyTape. 

Adic Model 552 Data Library. This product 
could be considered the army tank of 
tape backup systems. It’s expensive, it’s 
longer and almost as wide as the PC’s 
system unit, and it weighs enough to 
include a 60MB hard disk in the cab¬ 
inet too—but it is all armor plating, 
circuitry, and tape drive. 

Model 552 is the one to choose for 
anyone who stays awake nights worry¬ 
ing whether valuable data are safe from 
disk crashes. Its tape formatting is simi¬ 
lar to that of the Tallgrass TG-4060, 
allowing it to correct errors that occur 
after data have been written to tape. It 
has extensive tape diagnostics, an RS- 
232 port for use by repair technicians, 
and a thorough fault analysis and diag¬ 
nostics section in the manual. With all 
of this protection, even the most para¬ 
noid hard-disk user should feel safe. 

Data security takes priority over 
speed in this tape system. The software 
includes no image backup and restore 
operations, and the file-by-file opera¬ 
tions are among the slowest tested. 
However, the product includes a nifty 
program that can make the tedious 

A die’s Model552 is the 
right choice for anyone who 
stays awake nights worrying 
whether valuable data are 
safe from disk crashes. 


backup process a little easier to accept. 
WAITUNTIL allows the backup program 
to be invoked now but executed later 
in the day, presumably at night when 
the computer is idle. 

Hardware installation is simply a 
matter of inserting the controller card 
and connecting a cable. The manual 
glosses over this process in less than a 
page, so those who have never installed 
cards in their computers before might 
feel intimidated. Software installation 
involves copying files and modifying the 
CONFIG.SYS file. No batch file exists to 
automate the process. 

Adic provides backup and restore 
software that includes most of the stan¬ 
dard features. In addition, all DOS com¬ 
mands work with the tape drive. For ex¬ 
ample, the DOS COPY command can be 
used to copy a file from disk to tape, or 
vice versa. A program can even be exe¬ 


cuted from tape. To permit this DOS 
environment, an extensive tape format¬ 
ting process is required, which divides 
the tape into two 32MB volumes or four 
16MB volumes for use with DOS. Model 
532 requires the use of 3M factory- 
preformatted tapes. 

The Model 552 manual, which is 
printed on a letter-quality printer, is 
nicely organized and easy to read. The 
comprehensive theory of operations, 
service information, and tape format 
descriptions are more than most users 
need to read, but like everything else 
about this tape system, just having all 
that detailed information at hand adds 
to the feeling of security. 

It is hard to imagine a sturdier, 
more secure system than Model 552. 

The one-year warranty assures that if 
the unit needs service, adic will provide 
the owner with a loaner unit by 10 a.m. 
the next day. Its large, nonstandard 
footprint, which stems from its first de¬ 
sign for use with minicomputers, allows 
the addition of a hard disk with up to 
134MB in capacity. It works well with 
the PC, if extremely slowly. 

Sysgen QIC-File. The Sysgen tape system 
is more compact than some of the 
others. Its cabinet barely surrounds 
the tape drive, and instead of being 
mounted inside the cabinet, its small 
power supply hangs on the power cable 
in back of the drive. The power cable 
ends in a multi-plug affair that plugs 
into the PC’s monochrome monitor out¬ 
let and provides another outlet for the 
monitor cable. Because of this connec¬ 
tion, the tape system draws five watts of 
power from the PC’s power cord. 

This hardware layout results in a 
more complicated installation process 
than for some of the other drives. A 
full-length controller card must be in¬ 
serted, power cables (the drive’s and 
the monochrome monitor’s) must be 
changed around, and a large flat cable 
must be attached between the control¬ 
ler and the drive. The cable is extreme¬ 
ly inflexible and difficult to attach. Use 
of a traditional D-shell connector would 
have made this procedure easier. 

Software installation, which is not 
so difficult, involves copying files into a 
directory (or setting up a CONFIG.SYS 
file, if the system also uses a print 
spooler or is part of a local area net¬ 
work). The installation instructions are 
slightly confusing because the same 
manual discusses both internal and ex¬ 
ternal versions of the Sysgen drive. 

The software includes both image 
and file-by-file operations. The image 
backup is extremely quick and the oth¬ 
er operations also are fast. Both menu- 
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and command-oriented interfaces are 
available. In addition to the usual fea¬ 
tures, Sysgen offers a file compare op¬ 
tion that is able to compare files on 
tape with the same files on disk. The 
software can restore files into the cur¬ 
rent directory regardless of the sub¬ 
directory structure recorded on tape. 

QIC-File presented one problem 
during testing. The software creates 
temporary files on the disk it is backing 
up, but when the disk is completely 
full, as it was for testing purposes, the 
program sends an “Unable to Write to 
Temporary File” message. When 50KB 
of space was made available on the 
disk, the message changed to “Opera¬ 
tion Error: Write File Error.” Finally, 
with 75KB of space, the software was 
able to work. Although the documenta¬ 
tion warns that the software needs 
space for temporary files, it does not 
say how much. Furthermore, neither 
error message is described in the man¬ 
ual. Apart from these shortcomings, the 
manual provides the necessary informa¬ 
tion. It consists of attractive, typeset 
pages that can be inserted into the IBM 
Guide to Operations manual. 

This tape drive should be consid¬ 
ered by those with severe space limita¬ 
tions who do not mind fumbling 
around a bit with the awkward connec¬ 
tions. Its performance is adequate. 
Maynard Maynstream 60. This is another 
drive with a well-designed cabinet. It is 
portable, with a convenient carrying 
handle and snap-on cables. The inten¬ 
tion is to use a single tape drive to back 
up several PCs; the catch is that each 
computer still needs its own short con¬ 
troller card or a piggyback module that 
plugs into Maynard’s Sandstar series 
controllers. Maynard markets these 
controller cards separately. 

To ensure Maynstream’s portable 
nature, hardware installation has to be 
easy, and it is—insert the short control¬ 
ler card and plug in the tape drive. Soft¬ 
ware installation also is made easy with 
an install program that copies files and 
sets CONFIG.SYS parameters. 

The controller card is set up to use 
DMA channel 1. Neither the manual nor 
the installation software hints at how to 
change that setting, if it is possible. 

Maynstream software contains both 
a menu and command interface. It pro¬ 
vides file-by-file backups and restores 
only; it has no separate image opera¬ 
tions. Performance times are not the 
best in the group, but they are good for 
a system that lacks image operations. 

A couple of limitations are appar¬ 
ent in the software. It allows only a sin¬ 
gle dataset per tape, and it does not 


permit restoring of data to a different 
subdirectory than was used for backup. 
In addition, two bugs were discovered 
in the software, both involving the back¬ 
up procedure. First, the manual lists a 
command that backs up a disk and all 
of its subdirectories. When 

tbackup c:\ /s 

was entered, the program failed to back 
up and returned an internal consistency 
error. However, when the command 
was changed slightly to 

tbackup c:\*.* Is 

the program was able to back up the 
disk with no problem. 

The other bug occurred when try¬ 
ing to back up data to a tape containing 
a bad spot. During the backup, the soft¬ 
ware returned a “code -6” error and re¬ 
fused to continue. Unfortunately, in¬ 
stead of describing the problem, the 
manual advises the user to consult the 
dealer when such an error occurs. 

Despite lacking some important in¬ 
formation, the documentation is laid 
out well and is of high quality. A pocket 
reference and quick installation guide 
are included for convenience. 

'Nliaynstrearns perfor¬ 
mance times, while not the 
best in the group, are surpris¬ 
ingly good for a system that 
lacks image operations. 


Express Systems/Orion Constellation 60 ETP. 

The Express Systems tape drive is iden¬ 
tical to the Constellation 60 ETP sold by 
Orion Computer Products. Express 
Systems puts its own label on the drive 
and sells it primarily through mail¬ 
order channels. The half-height drive 
comes in a PC-styled cabinet with room 
to install another half-height drive. 

Hardware installation is typical of 
the other systems tested: a controller 
card is added and a cable is connected 
between the drive and the card. The 
manual, however, describes only inter¬ 
nal drives and provides no instructions 
specifically for external installation. Soft¬ 
ware installation is simplified by the 
presence of a batch file that both modi¬ 
fies the CONFIG.SYS file and copies the 
tape software to disk. 

The software, which offers both 
menu and command interfaces, oper¬ 


ates much like Sysgen’s software. Both 
image and file-by-file operations are 
available; image backup times are 
among the fastest of the systems tested. 
Also included with the software is a 
MIMIC function that allows users to 
store keystrokes for more convenient 
use of the menu software. MIMIC 
copies keystrokes into a file and uses 
the DOS I/O redirection feature to al¬ 
low this file to be input to a later tape 
session. The MIMIC feature is in addi¬ 
tion to the tape commands that can be 
inserted into an ordinary batch file. 

Two other programs are available 
to help speed the backup process. They 
are special disk-formatting programs 
that set the hard disk’s interleave factor 
to 5 (for a PC) or 3 (for an AT). The in¬ 
terleave factor indicates the number of 
physical disk sectors between sequential 
logical sectors. Reformatting the disk 
with an appropriate interleave factor 
that allows the disk to fill the data buf¬ 
fer most effectively can guarantee that 
the tape will stream during all image 
backup operations. 

The Express Systems/Orion tape 
unit has the same backup problem that 
Sysgen’s QIC-File has. The software 
creates temporary files on the disk it is 
backing up. On a completely full hard 
disk, the software is not able to run un¬ 
til space is freed up on the disk. Data 
integrity in the Express Systems/Orion 
unit also is a cause for concern. The 
tape drive backed up information on a 
damaged tape, but refused to list the 
tape directory later, giving an “OPERA¬ 
TION ERROR: Unable to find fileset on 
the tape” message instead. 

Documentation for this tape drive 
is accurate and provides the informa¬ 
tion needed to run the system. How¬ 
ever, installation information specific to 
the external drive is missing. The high- 
density, non-typeset text makes informa¬ 
tion difficult to locate. 

Everex Excel. Although the Excel tape 
unit does not offer some of the backup 
and restore options of other systems, it 
allows a file-by-file restore of an image 
backup. Because the image backup is so 
fast, most of the missing options are 
unnecessary with this tape drive. 

Excel’s external cabinet is like 
many of the others—a sturdy PC-styled 
unit that would make a handsome addi¬ 
tion to any computer system. 

Hardware installation follows the 
usual process, and it proceeds smoothly 
except that the cable connector seems 
especially hard to plug into the control¬ 
ler card. The result in this case was a 
bent pin. Software installation involves 
copying files and making modifications 
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AT™ Pfantasies for your PC or XT 



Want better speed and memory on your 
PC or XT without buying an AT? 

You’ve got it! 

Phoenix’s new Pfaster™286 co-processor 
board turns your PC or XT into a high¬ 
speed engine 60 percent faster than an 
AT. Three times faster than an XT. It even 
supports PCs with third-party hard disks. 

But that’s only the beginning. 

You can handle spreadsheets and programs 
you never thought possible. Set up RAM disks in 
both 8088 and 80286 memory for linkage editor 
overlays or super-high-speed disk caching. All with 
Pfaster286’s lmb of standard RAM, expandable to 
2mb, and dual-mode design. 

You can develop 8086/186/286 software on your XT 
faster. Execute 95 percent of the application packages 
that run on the AT, excluding those that require fancy I/O 
capabilities your PC or XT hardware just isn’t designed 
to handle. Queue multi-copy, multi-format print jobs for 
spooling. Or, switch to native 8088 mode to handle 


hardware-dependent programs and 
back again without rebooting. All with 
Pfaster286’s compatible ROM software. 
And, Pfaster286 does the job unintrusively! 
No motherboard to exchange. No wires to 
solder. No chips to pull. Just plug it into a 
standard card slot, and type the 
magic word, “PFAST!’ 
If you really didn’t want an AT in the first, 
place, just what it could do for you, call or 
write: Phoenix Computer Products Corp., 
320 Norwood Park South, Norwood, MA 
02062; (800) 344-7200. In Massachusetts, 

617-762-5030. 

Programmers’ Pfantasies™ 


XT and AT are trademarks of International Business Machines Corporation. Pfaster286 and Programmers’ Pfantasies arc trademarks of Phoenix Computer Products Corporation. 

For the Ferrari aficionado: yes, we know this is a rear engine car. We are showing the addition of a second engine to symbolize how Pfaster can be added to your PC or XT to increase performance. 

SEE US AT FALL COMDEX 
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to the CONFIG.SYS file. No batch file is 
provided to automate this process. 

The tape software was of the menu 
variety, with function keys used to se¬ 
lect options. An exceptional feature of 
this software is its ability to restore indi¬ 
vidual files from a tape created using an 
image backup. Because an image 
backup takes only 2^ minutes, a com¬ 
plete backup can be made every day 
with the assurance that a single file can 
be restored if necessary. With this capa¬ 
bility, the provided file-by-file backup 
operation is unnecessary. 

Two other software features are ex¬ 
cellent additions to this tape drive: the 
PROFILE and SCAN operations. PROFILE 
determines the characteristics of the 
user’s hard disk drive and lists them in 
a file. Whenever the tape software runs, 
it looks in the PROFILE file and uses 
the information there to fine-tune its 
performance to match the capabilities 
of the disk. This allows for longer 
periods of tape streaming (and thus 
faster operation). SCAN generates a bad 
sector map of the hard disk and stores 
it in a file. The tape software examines 
this file and avoids the bad sectors. By 
running the SCAN program on two dif¬ 
ferent disks, a user can do an image 
backup from one disk and an image re¬ 
store to another and know that the bad 
sectors on both disks will be avoided. 
This is a feature that all tape backup 
software packages should employ. 

The Everex software can lead to 
confusion. Unlike most tape systems, 
Excel has three separate restore opera¬ 
tions: image restore from an image 
backup, file-by-file restore from a file- 
by-file backup, and file-by-file restore 
from an image backup. Users must be 
especially careful to use the file-by-file 
restore operation that matches the way 
the backup tape was created. Using the 
wrong restore program will result in 
cryptic error messages that are not 
explained in the manual. 

Another problem that could limit 
Excel’s effectiveness involves a file-by¬ 
file restore from an image backup. 
Attempts to perform this operation 
aborted with the message “Cannot gen¬ 
erate system file (00,03,00).” Only after 
100KB were freed on the hard disk 
would the operation work. 

The documentation is helpful, es¬ 
pecially in describing the DMA channel 
and interrupt settings. Although the 
manual describes what the jumper set¬ 
tings are for these features, it does not 
provide a clear description of how to 
change the settings or whether the soft¬ 
ware could handle those changes. This 
manual will never win any awards for 


clarity; it is confusing because it docu¬ 
ments three tape drives in a single 
book and because it does not clearly 
separate the two different file-by-file re¬ 
store operations (they are in separate 
sections, but it’s easy to go to the 
wrong page). In addition, no error mes¬ 
sage descriptions are included. 

Mountain FileSafe. The Mountain tape 
drive has many interesting features, but 
it loses points in its evaluation for being 
loaded with software bugs. It refused to 
work with the test computer, giving a 
“Memory Allocation Error” message. 
Only when the system was moved to 

T \e Mountain tape drive 
has many interesting fea¬ 
tures, but it loses points in its 
evaluation for being loaded 
with software bugs. 


another PC (with a 20MB Microscience 
drive and a Western Digital controller), 
was it able to back up and restore files. 
Therefore, the drive was tested on this 
second computer, using the same 
amount of memory (320KB), the same 
amount of data on the hard disk 
(10,339,488 bytes), and a similar num¬ 
ber of files (16 directories and 811 user 
files). Discrepancies in the test results 
might exist, however, because of the 
different controllers and disk drives. 

The tape drive comes in a rectan¬ 
gular cabinet with a slightly larger foot¬ 
print than the usual external expansion 
box (but not as big as the adic cabinet). 
Like most of the systems tested, the cab¬ 
inet is attractive and well-made. 

Both hardware and software instal¬ 
lation are simple. Handy finger-turn 
screws on the cable made attaching and 
removing the cable especially easy. Soft¬ 
ware installation was merely a matter of 
copying files to a directory. 

The tape software offers both 
menu and command interfaces. Unlike 
most other tape drives, FileSafe sup¬ 
ports only an image backup option (ac¬ 
tually, this option backs up only DOS 
partitions). But from this image backup, 
both image restore and file-by-file re¬ 
store can occur. With FileSafe’s speedy 
image backup and the flexibility of file- 
by-file restore, no sophisticated file-by- 
file backup options are needed. 

The menu software has several ob¬ 
vious and annoying bugs. First, unless 


the user specifies otherwise in an op¬ 
tion menu, the software always rewinds 
the tape after performing a backup or 
restore operation. While the rewind is 
proceeding, the program allows users 
to choose options from the standard 
menus, but when this was attempted 
during testing, the software tried to 
read from drive A: (where the program 
was invoked) and ceased to work, leav¬ 
ing the drive light on. The machine had 
to be turned off and rebooted. 

Another bug occurred when the 
backup options menu was used to set 
the verify option (so that tape verifica¬ 
tion would occur immediately after 
backup). Instead of returning to the 
main menu, the software kept pre¬ 
senting the options menu, over and 
over, until Ctrl-Break was pressed. Later, 
the same menu worked fine. 

Yet another bug appeared during a 
file-by-file restore. The process should 
involve typing the path names of the 
files to be restored and pressing Enter. 
After the last path name, the user 
should press Enter again to start the 
process. In fact, after entering one path 
name, Enter had to be pressed 11 times 
before the restore process would begin. 
Sometimes banging angrily on the key¬ 
board really does work. 

For the most part, the manual is 
organized and accurate, but it does con¬ 
tain some mistakes. In the description 
of file-by-file restore, for example, it 
states that restoring the entire hard disk 
involves typing the following: 

C:\ /S 

When those characters were entered, 
the software could find no files to re¬ 
store. Adding the characters *.* after the 
back slash made the procedure work. 

Mountain seems to have released 
its tape drive ahead of its time. So many 
obvious bugs lying on the surface of the 
software subtracts from the overall 
credibility of the system. 

Alloy PC-QICTAPE. This is one of the most 
expensive tape drives of those tested, 
but its performance does not measure 
up to other, much cheaper units. The 
system itself is attractive and well-built, 
with a full-length, half-width cabinet that 
mimics the PC’s styling. 

Hardware installation involves in¬ 
serting a short controller card and con¬ 
necting the drive. The manual is helpful 
here because it discusses how to 
change port addresses and DMA chan¬ 
nels. Software installation is just a mat¬ 
ter of copying files from the supplied 
diskette. This is fortunate, because the 
documentation offers no description of 
the process. The hardware instructions 
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VERY LARGE MASS STORAGE 




for one or more users 


Now! Performance for PC Networks 
formerly only available on main¬ 
frames! The PCMS™ Personal 
Computer Mass Storage Subsystem 
is a fully integrated storage system 
designed to provide mainframe 
speed, reliability, and access for 
multiple users. 

The PCMS system offers: 

• Large mass storage—150/300, 
250/500, and 411/822 MB 
formatted (up to 6 gigabytes). 

• MS™/PC™ DOS and IBM-PC™ 
compatibility—virtually all stan¬ 
dard MS/PC DOS programs 
perform on PCMS without 
modification. 

• Multi-user network—fully com¬ 
patible with 3-COM,™ Novell,™ 
DNA™ Gateway™ IBM-PC Net™ 
and others. 

• Fault tolerant configurations— 
three levels of redundancy 
available. 

• Fast, high capacity streaming 
tape backup—using technology 
developed for minis and main¬ 
frames, PCMS can backup 150 
MB per removable reel in 30 
minutes, enough for the largest 
storage configuration. 

• Remote diagnostics— complete 
remote trouble-shooting capabil¬ 
ities in additon to its diagnostic 
software. 


Large 

Data Bases 


1 11 ir ^ ip >' jr 


RACET Creates Custom 
Solutions for Resellers 

Whether you use a single PC or a 
full fault tolerant system, RACET 
can customize the PCMS configura¬ 
tion for your needs. PCMS is based 
on mainframe and mini-computer 
technology... providing field proven 
high reliability for the commercial 
environment. PCMS takes over 
where conventional data storage 
sub-systems leave off. 




Graphics 

Applications 


PCMS Multiplies Your 
Capabilities 

PCMS offers virtually unlim¬ 
ited mass storage and multi-user 
accessibility designed for: 

• Large data bases 

• Graphics applications 

• Mega-word processing 

• Your mass storage application 
This system offers faster seek 

times, higher transfer rates, and 
optimized system throughout 
utilizing enhanced SMD technol¬ 
ogy. .. in storage capacities of 150 
MB (formatted) and greater. 

There's More. PCMS lets you 
change your mind by providing 
dynamic disk management. 
Partitions can be reallocated. 

You can even have MS DOS, 
Venix,™ and Novell partitions on 
the same disk. 

Software allows public, private 
and shared user access to large 
amounts of data with these pluses: 
fast access speed for efficiency and 
volume password protection for 
maximum security. PCMS is not 
limited by the 32 MB file restrictions 
of MS DOS. Files can be as large as 
the disk. 

Get the whole story on the PCMS 
today. Ask for our free primer. Call 
or write RACET Computes, Ltd., 
1855 W. Katella Ave., Orange, 
California 92667, (714) 997-4950 
TLX 701160 (RACET UD). 

MS DOS is a trademark of Microsoft Corporation 

IBM-PC Net. PC DOS and IBM-PC arc trademarks of IBM Corporation 

3-COM is a trademark of 3-Com Corporation 

Novell is a trademark of Novell Inc. 

DNA is a trademark of Network Development Corporation 
Gateway is a trademark of Gateway Communication, Inc. 

Wnix is a trademark of Venturecon, Inc 


Mega 

Word Processing 


RACET 
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refer the user to a nonexistent section 
for this material. 

The software provided with Alloy s 
pc-qictape is menu-driven only, but it 
does provide a special AUTOTIP file for 
batch file support. No image backup 
and restore capabilities are available, 
and the file-by-file operations are just 
slow enough to be irritating. A PATCH 
command allows users to customize the 
software to their hardware configura¬ 
tions. In addition, Alloy supplies a 
TUTIL.ASM interface that allows C pro¬ 
grams to access tape functions. 

One bug discovered in the soft¬ 
ware caused several hours of frustra¬ 
tion. When the CONFIG.SYS file is set 
up so that BUFFERS equals more than 
7, the Alloy software generates a stack 
overflow message whenever it runs. 

The message is not described in the 
manual, so locating the error was a 
lengthy trial-and-error process. After set¬ 
ting the number of buffers to 7, the 
software worked correctly. Keep in 
mind when examining the performance 
data that this tape drive was tested with 
BUFFERS=7 instead of 20, the setting 
used for the other systems. 

The pc-qictape documentation is at¬ 
tractive, with its own binder and slip- 
case. It lacks software installation in¬ 
structions and descriptions of some er- 


Constellation 60 ETP: $1,555 
Orion Computer Products, Inc. 

1256 Remington Rd. 

Schaumburg, IL 60196 
312/310-0735 
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Express Systems (mail order): $1,295 
1254 v 2 Remington Rd. 

Schaumburg, IL 60196 
312/882-7733 
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Excel: $1,495 
Everex Systems Inc. 

4777 Warm Springs Blvd. 

Fremont, CA 94539 
415/498-1111 
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FileSafe (60MB): $2,395 
Mountain Computer 
300 El Pueblo Rd. 

Scotts Valley, CA 95066 
408/438-6650 
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FloppyTape: $1,095for XT model; 

$1,195 for AT 
Cipher Data Products, Inc. 

10225 Willow Creek Blvd. 

San Diego, CA 92138-9198 
619/578-9100 
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ror messages, but its hardware installa¬ 
tion instructions and its description of 
the software are effective. Alloy also pro¬ 
vides an excellent on-line help facility. 
Data Technology TeamMate T60. The 
TeamMate promises a lot that it cannot 
deliver, primarily in terms of software. 

It claims to perform both image and 
file-by-file backups and to restore indi¬ 
vidual files from an image backup. Un¬ 
fortunately, the image backup operation 
does not seem to work. 

Installation of TeamMate T60, as 
with most of the tape backup systems, 
was simply a matter of inserting a short 
controller card, connecting a cable, and 
copying software from the supplied 
diskette to a directory. 

The documentation, like the soft¬ 
ware, does not appear to be ready for 
general release. The copy received for 
evaluation was touched up with white- 
out and pieces of paper pasted over of¬ 
fending or inaccurate text. In additon, 
although the menu software is de¬ 
scribed, none of the commands is men¬ 
tioned in the manual. The only informa¬ 
tion about the tape commands appears 
in the on-line help. 

The TeamMate T60 appears to be a 
rush job. The hardware might be work¬ 
ing, but the software and the manual 
need to go back for a second draft. 


Masterflight: $1,795 

Kamerman Labs 

8054 S.W. Nimbus, Building 6 

Beaverton, OR 97005 

800/522-2237 
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Maynstream 60: $1,595 
Maynard Electronics 
430 E. Semoran Blvd. 

Casselberry, FL 32707 
305/331-6402 
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Model 552 Data Library: $3,900 
Advanced Digital Information Corp. 
P.O. Box 2996 
Redmond, WA 98073 
206/881-8004 
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MT25 : $1,050 

Microsystems (subsidiary of Alloy) 
100 Pennsylvania Avenue 
Framingham, MA 01701 
617/875-6100 
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PC-QICTAPE: $2,995 
Alloy Computer Products 
100 Pennsylvania Avenue 
Framingham, MA 01701 
617/875-6100 
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THE SOFTWARE DIFFERENCE 

During testing the tape backup systems 
for this article, one hard disk was 
backed up and restored at least 60 
times. Except for the date and time 
stamps, the data finally restored to disk 
were identical to the original data. In 
the early days of computing, engineers 
working on the univac i computer spent 
months and months trying to achieve 
the same result when performing suc¬ 
cessive reads and writes to just 10 of 
their large uniservo mag tape drives. 
Results such as those achieved with the 
tape drives tested here would have 
seemed impossible then. 

The major differences among the 
systems involves software. Only about a 
half-dozen different physical tape drives 
are used in all tape systems. There are 
three or four different interfaces and 
tape formats. These are relatively minor 
differences compared to the user soft¬ 
ware. The highest rated systems had 
software that was easy to use, reliable, 
and filled with useful features. The low¬ 
est rated systems came with software 
that in some cases was unusable, l 1111 ^*) 


Steven Armbrust is a freelance technical 
writer. Ted Forgeron is a microcomputer 
software consultant. They work primarily 
in the Silicon Forest near Portland, Oregon. 


QIC-File: $1,495 
Sysgen Inc. 

47853 Warm Springs Blvd. 
Fremont, CA 94539 
415/490-6770 
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QIC-60: $2,144 
Tecmar, Inc. 

6225 Cochran Road 
Solon, OH 44139 
216/349-0600 
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Streaming Tape Backup: $1,595 
Sigma Designs 
2023 O’Toole Avenue 
San Jose, CA 95131 
408/943-9480 
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TeamMate T60: $1,695 
Data Technology Corp. 

2525 Walsh Avenue 
Santa Clara, CA 95051 
408/986-9545 
800/845-4201 
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TG-4060: $1,396 
Tallgrass Technologies 
11100 W. 82nd Street 
Overland Park, KS 66214 
913/492-6002 
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IT DOESNT MATTER 
HOW GOOD IT IS 
IF YOU CANT 
GET YOUR HANDS ON IT 


B uried deep in your company 
there's an incredible source of 
wealth. People have spent thou¬ 
sands of hours creating it, one 
painstaking step at a time. 

Then they store it in places where 
it'll never see the light of day. As you 
know, we're talking about data. 

Because in most companies, the 
information you need to build a data¬ 
base is locked up in the corporate 
mainframes, minis and micros. Stored 
on hundreds of tapes and floppy disks. 
In a dozen different programs. And 
with most database software for PCs, 
the only way to put all this informa¬ 
tion together is to key it in stroke by 
stroke. Or write a different program 
for every data transfer. Unless you've 
got R:base™ 5000. 


ing data that's already been keyed in 
somewhere else. But R:base 5000 has a 
FileGateway™ feature. Which lets you 
transfer information from all the pro¬ 
grams listed in this chart. Automatically, 
without programming. Without even 
defining a file structure. All you do is 
follow a simple menu. 

As a result, you can build a data¬ 
base with thousands of records in about 
the same time it takes to copy a disk. 

And once you've got all that data 
in R:base 5000, you can really put it to 
good use. Because it lets you develop 
applications ten times faster, runs 60% 
to 150% faster, and gives you a much 
more sophisticated report writer than 
dBASE III. 

SEE FOR YOURSELF: 
1-800-547-4000. 


ACCESSIBLE DATA 

Using R-.base 5000, it's possible to transfer data 
from any of the following popular programs 
and files. Instantly Using dBASE III, m it's 
not nearly as easy 


Automatic Data 
Transfer From: 

R:base 5000 

dBASE III 

Lotus 1-2-3® 

Yes 

No 

pfs:fi!e® 

Yes 

No 

dBASE II® 

Yes 

Yes 

Multiplan® (Sylk) 

Yes 

No 

Visicalc® (Dif) 

Yes 

No 

ASCII (delimited and 
fixed files) 

Yes 

No 


AUTOMATIC DATA TRANSFER. 
ONLY WITH FILEGATEWAY.™ 

With some DBMS software, you 
have to spend 90% of your time copy¬ 


If you believe in common sense 
as much as we do, you'll want to try it 
out and see for yourself. So for only 
$9.95 (plus shipping) we'll send you a 
mini-version of the product that lets 
you build real applications. 

Just call 1-800-547-4000 and ask 
for Dept. 832 . From Oregon, or out¬ 
side the U S., call 1-503-684-3000, 
Dept. 832 . We'll send your copy right 
out. If you'd like to see R:base 5000 
today, head straight for a leading soft¬ 
ware store or computer dealer. 

And see 
what it's like to 
get your hands 
on a little 
satisfaction for 
a change. 


R:BASE 5000 

FROM MICRORIM 

IT ALL COMES DOWN TO COMMON SENSE 


The following trademarks are acknowledged: Lotus 1-2-3 and Visicalc—Lotus Development Corporation; 
dBASE II and dBASE III—AshtonTate,- Multiplan —Microsoft Corporation,- pfs:file—Software Publishing Company. 



















IBM’s AT/370 can be a PC/AT, a dumb \ 
to a mainframe, or an independent wo 


Desktop Mainframe 


B y its very nature, the mainframe 
environment often gives rise to 
conflict among the many users 
who must share limited resources. The 
throughput of the machine is highly de¬ 
pendent on how many jobs are running 
at any given time. Downtime is always 
unexpected and usually interferes with 
development schedules. Frustration can 
build quickly. The solution that IBM is 
offering its 370-family mainframe users 
is a totally compatible mainframe-on-a- 
desk, called the AT/370. 

The AT/370 allows a user to devel¬ 
op or maintain programs with total in¬ 


dependence from the mainframe. When 
the programs are complete, they can be 
uploaded and run without modification. 
Additionally, IBM has designed the ma¬ 
chine to integrate into the mainframe 
environment. The file servers supplied 
by IBM turn the mainframe disk into a 
transparent extension to the local disk. 
When executing a program, the AT/370 
automatically will determine whether 
the program resides on the local or the 
remote disk and will then load it from 
the appropriate place. 

The AT/370 is actually an enhanced 
model PC/AT with two options installed: 


the 370 option emulates the System/370 
instruction set; the 3278/79 emulation 
board is responsible for all mainframe 
communications, allowing for a direct 
connection to a standard IBM 3274 
communications controller. 

With this additional hardware the 
AT/370 can operate in three modes: as a 
standard AT with 640KB of memory 
addressable under PC-DOS; as a dumb 
terminal in an IBM mainframe environ¬ 
ment; or as a PC/370, a totally indepen¬ 
dent workstation capable of executing 
programs in an environment compati¬ 
ble with a standard IBM 370 mainframe 


STEVEN GREENFIELD and ALAN PENDLETON 


ILLUSTRATION • ANDY LEVINE 
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AT/370 



One of the three microprocessors is a Motorola M68000 specially modified to 
execute the mainframe 370 instruction set. It is an IBM part not available to OEMs. 


environment. This compatibility is so 
complete that most mainframe pro¬ 
grams, including IBM language proces¬ 
sors such as OS/VS COBOL, Assembler 
H, and PL/1, can be downloaded and 
then run normally. 

The 370 option contains two at¬ 
tached boards with three microproces¬ 
sors, 512KB of additional memory, and 
the associated logic designed to control 
this added processing power and to 
communicate with the standard 80286 
processor residing on the system board. 

The two boards that make up the 
370 option, in IBM terminology, are the 
PC/370-P2 processor and the PC/370-M2 
memory. The PC/370-P2 contains the 
three microprocessors, page addressing 
table (PAT), PC address mapping array 
(PCAMA), and logic that controls the op¬ 
eration of all these pieces plus error/ 
exception detection. (See figure J.) 

Two of the three microprocessors 
are Motorola M68000s, one of which is 
specially modified. The processors work 
together to execute all fixed-point 
System/370 instructions. The first one 
also does all instruction fetching and 
decoding and all computations trans¬ 
forming virtual addresses into real ad¬ 
dresses. In addition, this microproces¬ 
sor contains 16 general purpose regis¬ 
ters and the program status word. 
Additional responsibilities for the sec¬ 
ond M68000 microprocessor include 
controlling the PAT and handling excep¬ 
tional conditions. 

The third microprocessor is a spe¬ 
cially modified Intel 80287. This is re¬ 
sponsible for executing all System/370 
floating-point instructions, including ex¬ 
tended precision operations, and con¬ 
tains the floating-point registers. This 
microprocessor is available only when 
the system is in PC/370 mode. To 
perform floating-point operations in 
PC-DOS mode, a separate Intel 80287 
microprocessor must be installed on 
the AT system board. 

The additional 512KB of memory 
supplied in the 370 option is addressed 
by two tables that are contained on the 
PC/370-P2 board. The PAT controls the 
PC/370-P2s access to the extra memory, 
while the PCAMA controls the AT’s 
access to the memory. 

The PAT contains 2,048 entries— 
each 12 bits wide—that correspond to 
each 4,096-byte block of memory com¬ 
prising the 8MB virtual address space. 
(To avoid any problems with the 
amount of memory' available to System/ 
370 programs, the 370 option imple¬ 
ments a virtual memory' system capable 
of addressing up to 8MB of virtual 
memory'. In a System/370 environment, 


programs often use far more memory 
than is available in real memory.) 

Because each memory reference in 
the System/370 is 24 bits wide, up to 
16MB can be referenced. The PC/370 
hardware, however, can address only 8 
MB. If the address is greater than 8MB 
(the high-order address bit is a 1), an 
interrupt is generated and the request 
is rejected. With the remaining 23 bits 
determining the virtual address, the 
high-order 11 bits index into the PAT to 
determine the actual real memory' ad¬ 
dress. If the address is in real memory, 
the actual memory page (contained in 
the PAT) is concatenated to the low- 


order 12 bits of the address requested 
and the fetch is performed. If the ad¬ 
dress is not present, a page fault will be 
generated and the address will be 
fetched from the page file on disk. 

The PCAMA’s function is similar to 
the new Intel/Lotus memory manage¬ 
ment standard, in which the PC at¬ 
tempts to address more than 640KB. 

The PCAMA contains 16 entries, each of 
which is 8 bits wide. These entries give 
the AT access to the PC/370 memory. 
With the 512KB contained on the sys¬ 
tem board of the enhanced AT, only 
128KB of additional memory (for a total 
of 640KB) may be accessed. 
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FIGURE 2: PC/3V0-M2 Card Block Diagram 
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Physically, the 512KB RAM on the PC/370-M2 memory board is identical to the 
RAM on the PC/AT motherboard, including the 128KB piggyback modules. 


Each of the 16 entries in the 
PCAMA contains an address of an 8,192- 
byte block of memory in the PC/370 
memory. By changing the PCAMA en¬ 
tries, the AT may access all 512KB of 
additional memory. Unfortunately, the 
PCAMA is active only when operating in 
PC/370 mode. When operating in PC- 
DOS mode, only the first 128KB of ad¬ 
ditional memory is accessible. 

The PC/370-M2 memory board con¬ 
tains 512KB of memory, which is made 
up of the same 128K-bit piggyback 
memory chips used on the system 
board. (See figure 2.) In fact, this mem¬ 
ory is organized in the same four rows 
of nine chips to make up the complete 
512KB of parity-checked memory. When 
the system is operating in the PC/370 
mode, this memory is addressed by the 
PC/370-P2 board in two overlapping 
ranges. The first range, spanning 480KB, 
is used for program storage and execu¬ 
tion. The second range of 32KB is used 
for control storage containing micro¬ 
code; it occupies the remaining physical 
RAM on the PC/370-P2 board. Address¬ 
ing of both areas begins at 0, even 
though one range is physically higher 
than the other one. 

The 80286 processor contained on 
the system board may reference the 
memory in one of two ways. If the 
80286 is operating in a support role for 
the PC/370-P2 board, all 512KB on the 
PC/370-M2 board may be accessed in 
128KB increments. If the 80286 is oper¬ 
ating under control of DOS, only the 
first 128KB may be accessed. 

Because both the PC/370-P2 board 
and the 80286 processor may access the 
PC/370-M2’s 512KB simultaneously, the 
M2 board contains logic to arbitrate 
these memory requests. It places the 
most recent user of this memory on a 
lower priority. Thus, the two processors 
are forced to take turns accessing mem¬ 
ory, and an equitable sharing of mem¬ 
ory is guaranteed because neither pro¬ 
cessor will be locked out for more than 
one memory request time. Arbitration 
time is added to the memory accesses 
even in PC-DOS mode, so references to 
the additional 128KB residing on the 
PC/370-M2 will be one clock cycle 
slower than if the AT’s 128KB memory 
upgrade were installed. 

3278/79 EMULATION ADAPTER 

The 3278/79 emulation adapter provides 
the ability to link the AT/370 to an IBM 
mainframe through the standard display 
terminal interface. It is capable of sup¬ 
porting the following connections 
through a coaxial attachment using an 
A-type adapter: 3274 controller; 4321, 


4331, or 4361 processor through the 
display printer adapter; 4361 processor 
through the workstation adapter; 4701 
finance communications controller 
through the device cluster adapter. 

The 3278/79 emulation adapter can 
emulate a 3278 model 2 display station 
when the AT/370 is configured with a 
monochrome display. With a color dis¬ 
play, the adapter provides 3279 model 
2A or model S2A emulation with default 
3279 base color emulation. 

The AT/370 is generally hardware- 
compatible with most AT option boards, 
although the software to operate many 
option boards in PC/370 mode may not 
be available. For example, the only 
method of 3278/79 emulation available 
while the system is running as a PC/370 
is the IBM 3278/79 emulation adapter 
through to an approved IBM mainframe 
connection, even though a more suit¬ 
able connection might be preferred. 

Because an AT/370 comes with a 
display adapter, a serial/parallel adapter, 
and a disk controller, in addition to the 
370 option and 3278/79 emulation 
adapter, only two slots remain for other 
adapters. Additional memory installed 
in these slots must start addressing 
above the 1MB line. The AT/370 sup¬ 
ports virtual disks and, under DOS, pro¬ 
vides the expected performance im¬ 
provements. In PC/370 mode, however, 


performance suffers a degradation of 
nearly 30 percent because the PC/370 
method of memory manipulation is in¬ 
compatible with VDISK. 

Implementation of the System/370 
in PC/370 mode is good. The deviations 
between the PC/370 and IBM’s 370 
mainframe are in the following areas: 
Storage keys. The AT/370 does not sup¬ 
port storage keys. When a storage key is 
read, it is always returned as 0. The set- 
storage-key instruction may be used, 
but, regardless of the value, the next 
read will always return a 0. 

Timer instructions. The timer used on 
the AT/370 is the same as the one used 
by DOS and may be set under PC-DOS 
mode. This timer is accurate to the 
nearest 65 milliseconds, which is far 
less than the standard System/370 timer. 
Additionally, the System/370 interval 
timer is not supported; the set-clock 
instruction is ignored. 

I/O and channel instructions. This area 
is quite different from the standard Sys¬ 
tem/370. The interface to I/O devices on 
the AT/370 is through the diagnose in¬ 
struction, which requests DOS to per¬ 
form the I/O. When I/O is complete, 
DOS returns to PC/370 mode with the 
resulting simulated condition code. 
Translation instructions. The AT/370 
implements dynamic adddress transla¬ 
tion somewhat differently than in the 
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Tall Tree Systems presents JRAM-3, 
the newest member of the JRAM 
family. JRAM-3 is a fourth generation 
multifunction memory board and 
the successor of the highly praised 
JRAM-2. Designed to meet the latest 
expanded memory specification stan¬ 
dard being implemented by the 
major spreadsheet vendors, JRAM-3 
can access up to eight megabytes of 
memory for larger, more efficient 
spreadsheets. JRAM-3 can also be 
used for DOS memory, electronic 
disk, print spooler, and program 
swapping applications! 

Determined to maintain our reputa¬ 
tion as the price leader in memory 
expansion, Tall Tree Systems offers 
JRAM-3 fully populated with two 
megabytes for an amazing $699. 

A JETDRIVE/JSPOOL combo disk is 
included free of charge. This is the 
same highly acclaimed JRAM soft¬ 
ware that has helped make Tall Tree 
Systems the pioneer in the industry 


for bank switched memory and RAM 
disk technology. The new combo disk 
features J PAGER which allows any 
expanded memory application pro¬ 
gram to utilize multi-megabyte 
memory. 

The family tree wouldn’t be complete 
without an AT version. Look to us in 
September for the new JRAM AT-3, 
our third generation 16 bit board pro¬ 
viding support for expanded spread¬ 
sheets. JRAM AT-3 will be available 
with two megabytes at $799. 

Don’t forget the rest of the JRAM fam¬ 
ily either. We’ll continue producing 
our popular JRAM-2 and our present 
JRAM AT board, along with our full 
range of “slim daughter board” mod¬ 
ules. The JRAM-2 and JRAM-3 can 
co-exist in the same computer, but 
only the JRAM-3 can be used for 
expanded memory applications. Use 
JRAM-2 for DOS, multi-tasking, print 
spooling, and electronic disk. 


To complete the family line-up we 
feature JD1SKETTE. This controller 
card lets you put 1.2 megabyte disk¬ 
ette drive(s) in your PC or XT. You 
can read, write, and format the AT 
high density diskettes and communi¬ 
cate easily between a PC or XT and an 
AT. You won’t lose a single slot, since 
JDISKETTE replaces your old con¬ 
troller and handles up to four internal 
floppy drives. Free of charge with 
JDISKETTE, you will receive the 
popular JFORMAT software, a DOS 
compatible device driver that gives 
your computer the ability to handle 
expanded disk formats. 

Welcome to the family! 

CIRCLE NO. 197 ON READER SERVICE CARD 

TALL TREE SYSTEMS 

1120 San Antonio Road 
Palo Alto, CA 94303 
(415)964-1980 
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System/370. Specifically, a page address¬ 
ing table is used instead of segment and 
page tables. This difference limits vir¬ 
tual memory to 8MB rather than the 
standard 16MB. It also requires some 
differences in the method of operation 
for some of the translation instructions. 

AT/370 SOFTWARE 

The operating system that drives the 
AT/370 hardware is VM/PC (Virtual Ma¬ 
chine/Personal Computer). It is compat¬ 
ible with the mainframe operating sys¬ 
tem VM/SP, release 3, in all except a 
few details. VM/PC provides the AT/370 
user with a CMS (Conversational Moni¬ 
tor System) environment that looks 
identical to the CMS on mainframes. 

The faithfulness of the reproduc¬ 
tion of CMS on the AT/370 allows any 
well-behaved program to be down¬ 
loaded in object-code form from a 
mainframe to an AT/370 and run suc¬ 
cessfully; recompilation is not neces¬ 
sary. Well-behaved means that the pro¬ 
gram limits itself to documented CMS 
calls for operating-system services and 
does not depend on the particular 
format of CMS internal structures. For 
example, the compilers that run in 370 
mode on the AT/370—including CO¬ 
BOL, Pascal, FORTRAN, and BASIC—are 
byte-for-byte the same as the main¬ 
frame CMS versions of IBM’s compilers. 
In fact, they are available only as 
mainframe products and must be 
downloaded to the AT/370. 

VM/PC supports four processing 
modes and has limited multi-processing 
capability; it allows that sessions in 
more than one processing mode may 
be in progress concurrently. The four 
processing modes are: 

Local session. The AT/370 executes 
code on its own processor emulating 
the 370 instruction set. Most CP and 
CMS commands are supported. 

Remote 3278/79 session. The machine 
acts as a 3278 (monochrome monitor) 
or a 3279 (color monitor) terminal con¬ 
nected to a mainframe through the 
3278/79 emulation adapter. 

Remote 3101 session. The machine acts 
as a 3101 terminal over an RS-232 inter¬ 
face through the serial/parallel adapter. 
370 processor control. This mode pro¬ 
vides a simulated front panel by which 
the registers and storage of a local ses¬ 
sion may be examined and modified. 

One of each of the three session 
types may be in progress at any one 
time, and the 370 processor control 
mode is available at all times. For exam¬ 
ple, a series of compilations can begin 
in the local session, and while these are 
still executing the user can switch to 


the remote session, log on the host 
mainframe, and work on that machine. 
The Sys Req key is used to move be¬ 
tween the sessions; pressing it calls up 
a menu showing the four choices. 

If screen activity occurs in one of 
the sessions not currently displayed, an 
indicator appears on the status line. 
VM/PC provides an easy means to 
upload and download files to and from 
a mainframe running CMS or TSO. 

The AT/370 can act as a terminal of 
a host computer using the 3270 coaxial 
connection on the back of the 3278/79 
emulation adapter. Remote-session ca¬ 
pability is available only on AT/370 sys- 

Xfre faithfulness of the re¬ 
production of CMS on the 
AT1370 allows any well- 
behaved program to be 
downloaded in object-code 
form from mainframe to 
ATI370 and run successfully. 


terns with the 3278/79 adapter installed. 
When in remote-session mode, the user 
can connect with VM, CICS, IMS, TSO, 
or MVS systems, or any host that sup¬ 
ports 3278 model 2 data streams. The 
remote session can be used in conjunc¬ 
tion with the local session to provide 
file-transfer capability. 

The AT/370 also can emulate a 
3101 display terminal from within the 
VM/PC environment. The IBM 3101 
Emulation Program must be installed 
on the machine in order to run a re¬ 
mote 3101 session, which can be used 
to transfer DOS ASCII files between the 
AT/370 and the host computer. 

When a local session is in progress, 
the AT/370 is a self-contained CMS 
workstation; it becomes the long- 
awaited “370 on a desktop.” It is able to 
duplicate most of CMS’s capabilities as 
well as some of its idiosyncrasies. 

The original concept behind CMS, 
developed before the era of microcom¬ 
puters, was to give each user a virtual 
machine, or the illusion that each user 
had a complete machine to himself. A 
control program called CP takes care of 
simulating each user’s virtual machine. 
CMS runs as an operating system on top 
of CP. A CMS user can halt execution 
and look at registers and storage. Al¬ 


though this is no longer a novel con¬ 
cept, at the time CMS was developed it 
was quite a noticeable improvement 
over the take-storage-dump/print-dump/ 
pore-over-dump method of debugging 
that was then in vogue. 

Seasoned microcomputer users 
will bemoan CMS’s lack of sophisticated 
screen handling. This is unavoidable, 
however, because CMS must maintain 
compatibility with the way mainframes 
interact with their terminals: either in 
line-at-a-time Teletype mode or in full¬ 
screen mode. In full-screen mode data 
are sent to the terminal in a block 
called a data stream , and the minimally 
intelligent, 3270-type terminal processes 
user keystrokes and returns a data 
stream to the computer whenever the 
user presses a control or a function key. 
The AT/370 uses the same keyboard as 
the standard AT, with certain keys re¬ 
defined as 3270 keys when VM/PC is in 
operation. For example, the Esc key is 
redefined as Clear, Backspace becomes 
New Line, and End is Erase EOF. PF1 
through PF12 are obtained using FI 
through F10, Shift-Fl, and Shift-F2. The 
program attention keys, PA1 through 
PA3, are obtained using the Alt key with 
FI through F3. 

CMS MINIDISKS 

In addition to having a virtual machine, 
each CMS user also has one or more 
virtual disks called minidisks. These are 
preallocated blocks of disk storage that 
simulate a physical disk. VM/PC main¬ 
tains CMS minidisks on PC disks, either 
hard or floppy. The size of each mini¬ 
disk must be specified at configuration 
time, and the entire minidisk is then 
allocated as a DOS file. Space within 
the minidisk is allocated to user files as 
they are created. 

CMS files are specified with a 
three-part file identifier. The first part is 
an eight-character file name. The sec¬ 
ond part is an eight-character file type, 
similar to the three-character file-name 
extension used by DOS in that some 
file types have pre-defined meanings. 
For example, executable code must 
have the file type MODULE, and input 
to the COBOL compiler must have the 
type COBOL. The third part of the file 
identifier is a two-character file mode. 
The first character of the file mode is a 
letter indicating on which minidisk the 
file is located. A file-mode letter is asso¬ 
ciated with a physical minidisk via the 
ACCESS command. The second charac¬ 
ter is either a blank or a digit from 0 to 
6 indicating certain file characteristics. 

A file in CMS format on a minidisk 
can be created from a DOS file using 
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The new ITT XTRAtmXP 
is definitely out to break 
some speed limits and 
sound barriers. 

Thanks, in part, to the 
added muscle of an Intel 
80286 chip buried deep 
inside, the ITT XTRAXP 
runs circles around the 
competition. 

It is, in fact, over three 
and a half times faster 
than the IBM XT, 

' And twenty-five percent 
faster than the AT on a 
Lotus recomputation. 

And as if speed alone 
weren't enough, the new 


XP actually speaks. And 
listens. 

Using our optional Voice 
Communications Module, 
you can duplicate key¬ 
strokes with just your voice. 

Leaving your hands free 
to go about their business. 

You'll also find an 
extremely economical 
3270 emulation option. 

And our optional Inte¬ 
grated Graphics Adapter 
that displays virtually any 
program on the market — 
color or monochrome — 
on one monitor. 

All backed by a world¬ 


wide communications 
company dedicated to 
total office communication. 
ITT listens, too. 

Call us at (800) 321-7661, 
or in California, (800) 
368-7300. 

Call today Time is 
definitely money 

And time is something 
the XP can save you a 
lot of. 

HI 

PERSONAL COMPUTERS 


© 1985, ITT Systems, Inc. 

IBM XT and AT are registered trademarks of International Business Machines. Intel 80286 is a registered trademark of Intel Corporation. 
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TABLE 1: CP and CMS Commands Supported 


CMS COMMANDS SUPPORTED 

LIBRARY COMMANDS 

ACCESS FORMAT 

RELEASE 

RESERVE 



FILE COMMANDS 

COMPARE COPYFILE 

ERASE 

EXPORT 

IMPORT 

RENAME 

FILE MANIPULATION 

CMDCALL FILEDEF 

LISTFILE 

MACLIB 

PRINT 

SORT 

TXTLIB TYPE 

STACK MANIPULATION 

UPDATE 

XEDIT 



DESBUF DROPBUF 

EXEC SUPPORT 

IDENTITY 

MAKEBUF 

SENTRIES 


EXEC EXECIO GLOBALV 

NUCLEUS EXTENSION SUPPORT 

REXX 



NUCXDROP NUCXLOAD 

LOADER SUPPORT 

NUCXMAP 




GENMOD LOAD LOADMOD 

ENVIRONMENT CONTROL COMMANDS 

MODMAP 



QUERY SET 

XEDIT APPLICATIONS 

SYNONYM 




DEFAULTS FILELIST 

CMS COMMANDS NOT SUPPORTED 

AMSERVE 

ASSEMBLE 

ASSGN 

CMSBATCH 

DDR 

DISK 

DLBL 

DOSLIB 

DOSLKED 

DSERV 

EDIT 

ESERV 

FETCH 

NAMEFIND 

NOTE 

OPTION 

OSRUN 

PEEK 

PSERV 

PUNCH 

RDR 

RDRLIST 

READCARD 

RECEIVE 

RSERV 

RUN 

SENDFILE 

SETPRT 

SSERV 

SVCTRACE 

TAPE 

TAPEMAC 

TAPPDS 

TELL 



CP COMMANDS SUPPORTED 

#CP 

ATTN 

BEGIN 

CHANGE 

CLOSE 

CP 

DEFINE 

DETACH 

DISPLAY 

DUMP 

EXTERNAL 

IPL 

LINK 

LOGOFF 

ORDER 

PURGE 

QUERY 

REQUEST 

SET 

SPOOL 

STORE 

TAG 

TERMINAL 

TRACE 


Most of the CMS and CP commands that are not supported involve mainframe 
features connected to specific hardware peripherals not available to the PC/AT. 


the IMPORT command or can be used 
to create a DOS file using the EXPORT 
command. Normally, an import or ex¬ 
port operation converts between the 
EBCDIC character set used in CMS files 
and the ASCII character set of DOS 
files. A NOASCII option is available to 
bypass the conversion. EXPORT normal¬ 
ly adds the standard DOS carriage 
return/line feed characters at the end 
of each record, but this too may be 
bypassed with the NOEOL option. 

Data may be transferred between 
AT/370s in several ways. The easiest 
method is to define a CMS minidisk on 
a diskette; VM/PC will treat the diskette 
as just another minidisk. Files can be 
copied onto the diskette using the 
COPYFILE command. The diskette can 
be moved to any other AT/370 on 
which the minidisk has been defined 
with the same name and size. Defining 
a minidisk on a diskette limits its size to 
that of the diskette, however. To trans¬ 
fer files larger than the size of a dis¬ 
kette, the DOS BACKUP command can 
be used to back up a minidisk onto as 
many diskettes as are required; then the 
DOS RESTORE command can restore 
the minidisk onto another system. 

Users with access to a host main¬ 
frame can upload files from one AT/370 
and download them to another. To per¬ 
form file transfers to and from a CMS 
host, the user executes the VM/PC file 
server program VMPCSERV on the host 
from the remote session. VMPCSERV 
than handles the host end of file trans¬ 
fers and information requests. From the 
AT/370 user’s point of view, once a con¬ 
nection is established, CMS minidisks 
on the host are treated as though they 
are local. Files on the host can be read 
and written. They can even be executed 
locally. The only difference is the slow¬ 
er response time caused by the need to 
transfer data across the link to the host. 

VMPCSERV, included as part of 
VM/PC, also provides the ability to spool 
print files to the host printer. To per¬ 
form file transfers to and from a TSO 
host, an analogous program called 
TSOSERV is available separately. Like 
the VMPCSERV program, TSOSERV is 
executed on the host from the remote 
session. It provides the ability to read 
and write MVS sequential and parti¬ 
tioned data sets on the host from the 
local session; in addition, it allows some 
TSO commands to be executed on the 
host from the local session and to spool 
print files to the host printer. 

TSOSERV provides a means for 
mapping CMS file names onto MVS file 
names. To access an MVS file, the user 
first describes the mapping, then refer¬ 


ences the hie with the equivalent CMS 
hie name. For example, if a TSO user 
ID has been associated with the hie 
mode R (by invoking the CP LINK and 
CMS ACCESS commands), the mapping 

DSN MAP R SOURCE.&FT.&FN 

would specify that the CMS hie iden¬ 
tifier PGM1 SYS1 R is actually a ref¬ 
erence to the MVS hie, USERID.- 
SOURCE.SYS1 .PGM1. The mapping 

DSNMAP R COPYLIB.&FT(&FN) 

would specify that the same CMS hie 
identiher refers to the MVS member 
userid.COPYLIB.SYS 1 (PGM 1). 

A debug facility available for the 
AT/370 is similar to the front-panel de¬ 
bugging facilities on other 370 proces¬ 
sors. It provides the ability to stop and 
start the processor, execute instructions 


in single-step mode, reset the proces¬ 
sor, and generate an external interrupt 
to the processor. It also can display and 
modify in a full-screen format the 370 
registers (general purpose, Boating 
point, and control), the program status 
word, main storage—either real or 
virtual—and the page address table. 

Another function allows the user to 
set a breakpoint at a particular instruc¬ 
tion address. Because the address must 
be specihed as a real, not a virtual, ad¬ 
dress, this feature is of little value to the 
applications programmer. It appears to 
have been created to debug VM/PC. 
Equivalent functions are available as CP 
commands (DISPLAY, DUMP, STORE, 
and TRACE), which provide the AT/370 
with powerful debugging capabilities. 

Applications that run on mainframe 
VM/CMS also will run under VM/PC on 
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IBM PC, XT and AT are registered trademarks 
ol IBM Corporation. Lasergrafix is a trade¬ 
mark of QMS. Inc Tektronix is a registered 
trademark of Tektronix. Inc 


'Concept Technologies VDI is an implemen¬ 
tation of the GSS Virtual Device Interface 
(VDI) standard. 


TEXT PLUS GRAPHICS, 
MINUS SCISSORS AND PASTE: 
THE $2195 PC SOLUTION! 


Now you can produce 
full-function text-and- 
graphics for reports, man¬ 
uals, color overheads and 
slides right on your PC XT/ 
AT. All you’ll cut out is the 
scissors and paste! The 
CONCEPT 100 System lets you 
create text on a Wang-like word 
processor, complete with 
90,000-word dictionary and list 
processing. You can easily 
create charts and drawings. Or 
import text or graphics from 
other systems. Then, use elec¬ 
tronic cut-and-paste to com¬ 
bine them on-screen just as 
you’ll see them in hard copy. 

CONCEPT 100™ is based 
on the ANSI GKS* standard 


using the Virtual Device Inter¬ 
face. It offers Tektronix terminal 
emulation and output options 
like the ConceptWriter™ or 
Lasergrafix laser printers. In 
short, it’s a personal publishing 
system at an unprecedented 
low price. Now available from 
your local distributor. 

Call 1-800-631-2692 for 
more information. 


CONCEPT TECHNOLOGIES, INC. 

A QMS Company 

P.O. Box 5277, Portland, OR 97208 

THE 

DOCUMENT 

PROCESSORS’ 
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FIGURE 3: HO Flow within VM/PC 



A worst-case I/O request may be forced to work through five distinct layers, from 
the VM/PC application all the way down to PC-DOS. Information is passed from 
layer to layer via a parameter list. 


the AT/370 as long as the following stip¬ 
ulations are met: 

• The application must use one virtual 
address space and must not require a 
virtual machine larger than 8MB. 

• The 3278 model 2 or 3279 model 2A 
or S2A terminal must be supported. 

• The application must not rely on the 
protection exception, DOS/VSE emula¬ 
tion, VSAM, internal VM/SP structures, 
tape I/O, virtual readers or punches, 
or time-dependent operations. 

• The application must use only sup¬ 
ported commands. Table 1 gives a list 
of the CP and CMS commands that are 
supported, along with a list of the 
CMS commands not supported. 

Features present in VM/PC but not 
in mainframe VM/SP are a relocating 
loader, the IMPORT and EXPORT com¬ 
mands, and host upload and download 
functions. The LOAD and GENMOD 
commands have been extended to al¬ 
low relocation information to be ap¬ 
pended to CMS modules when they are 
created. This information is used by the 
NUCXLOAD command whenever the 
module is loaded into the CMS nucleus 
extension. This extension was required 
because the CMS linkage editor LKED is 
not included with VM/PC. 

Programming languages for the AT/ 
370 are COBOL, FORTRAN, Pascal VS, 
BASIC, PL/1, and Assembler H—the 
same used on mainframe CMS. A com¬ 
piler that resides on a host can be exe¬ 
cuted locally on an AT/370, although 
downloading and executing a compiler 
from a local minidisk is faster. IBM re¬ 
quires a compiler to be licensed for use 
on each AT/370 that executes it, regard¬ 
less of whether the compiler is down¬ 
loaded to the AT/370’s hard disk. 

Other software that can be licensed 
from IBM for use on the AT/370 in¬ 
cludes Document Composition Facility 
(SCRIPT/VS), Interactive Instructional 
Authoring System (HAS), Interactive In¬ 
structional Presentation System (UPS), 
Display Management System (DMS/ 
CMS), Interactive System Productivity 
Facility (ISPF), CMS Sort, High-Accuracy 
Arithmetic Subroutine Library (ARITH), 
and The Information Facility (TIF). 

The configurator program 
VMPCCON is provided with VM/PC. It 
runs under DOS and allows mainte¬ 
nance of VM/PC’s configuration file. This 
file contains lists of user IDs and pass¬ 
words and information about each 
user’s minidisks, including the size of 
the minidisk, on which PC disk drive it 
is found, and the read/write share pass¬ 
words that control user access. 

The configuration file also deter¬ 
mines the size of each user’s virtual ad¬ 


dress space. VM/PC supports virtual 
memory up to 8MB, but to do so re¬ 
quires 8MB of hard-disk space. Virtual 
memory therefore should be limited to 
the amount reasonably required by the 
application. Only one paging file is 
maintained on the disk by VM/PC, and 
its size is changed to match the size of 
virtual memory required by the current¬ 
ly executing user ID. 

VM/PC consists partially of code 
that runs on the AT/370’s 80286 chip. 
Called CP/IO, it runs under DOS 3.0 or 
3-1 and performs all of the I/O services 
required by VM/PC—disk, screen, and 
keyboard. It also handles session man¬ 
agement tasks, print spooling, and com¬ 
munication with the host. 

The rest of the VM/PC code runs 
on the machine’s 370 chip set. It has 


two layers, one corresponding to CP 
and one to CMS. The CP layer handles 
paging management, privileged opera¬ 
tion simulation, diagnose instruction 
simulation, and the processing of CP 
commands. The CMS layer runs on top 
of CP and handles the processing of 
CMS commands and service calls. The 
two parts of VM/PC communicate with 
one another over the I/O channel using 
interrupts and two pointers that are 
defined in S/370 control storage. The 
pointers point to information describing 
service requests and replies from one 
processor to the other. 

Consider what happens when an 
applications program issues a disk I/O 
request. The application builds a param¬ 
eter list describing the I/O operation to 
be performed and calls the CMS file 
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PERSONAL 
COMPUTER 
PHOTOCOPIER 


H ave you ever wished that there was a 
machine for your PC that could scan your 
photographs, artwork or documents just like a 
photocopier? And was as easy to use and under¬ 
stand? As well as copy and store in color or black- 
and-white onto your hard drive for editing? 

W ell, there is such a machine now. It's called 
the SpectraFAX digital photocopier. We 
got tired of trying to use digitizing tablets, cameras, 
mice and everything else that has been invented. 
The SpectraFAX machines will scan any and all 
of your art, photos, forms or text for storage in 
your PC. Images that you can cut-and-paste into 
your word processing or database programs. Our 
SpectraFAX 200 will scan and store your color 
images for editing and printing on your color print¬ 
er at resolutions up to 200 dots per inch. The 
SpectraFAX DS-200 will do the same for you in 
black-and-white. Then the SpectraFAX Graphics 
Editor software that we bundle with the scanner 
will allow you to cut-and-paste your images, 
rotate them, enlarge and reduce whatever pic¬ 
tures you choose. 


T hat's not all. Our digital photocopiers are 
based on open-architecture design, which 
means that as new uses for this technology devel¬ 
op, add-on cards can enhance our SpectraFAX 
digital photocopier. But we didn't want to wait for 
third-party vendors, so we invented two optional 
boards of our own: the SpectraFAXimile Card 
and the SpectraFAX TEXreader. The Spectra¬ 
FAXimile card takes advantage of the 200 dots 
per inch resolution of the scanning device to turn it 
into a facsimile machine. The TEXreader board is a 
revolution in itself — full-scale OCR (optical char¬ 
acter recognition) to read typewritten pages with 
the SpectraFAX machine into your word pro¬ 
cessor without having to retype what somebody 
else has already typed. 

W hat's most amazing about the SpectraFAX 
product line, though, are the prices. Our 
basic black-and-white digital photocopiers cost 
about the same as a regular office copier (which 
you may never use again!) and our color scanners 
cost very little more. Because we know high tech 
has to be affordable. 


Spectra if corp. 

2000 Palm Streets. • Naples, Florida 33962 • (8131775-2737 


CIRCLE NO. 194 ON READER SERVICE CARD 


»IBM is a registered trademark of International Business Machines, Corp. 
' SpectraFAX, SpectraFAX 200, DS-200, SpectraFAX Graphics Editor. 
SpectraFAXimile & TEX reader are trademarks of SpectraFAX Corp. 
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TABLE 2: Compilation Speed 


LANGUAGE PROCESSORS 

LINES PER MINUTE 

Assembler H 

557 

BASIC 

216 

OS/VS COBOL 

205 

VS FORTRAN 

125 

Pascal VS 

594 

PL/1 Optimizing 

179 


All of these language translators are mainframe products in 370 machine code, 
downloaded into the AT/370. Note that Pascal VS compiles faster than Assembler H. 


TABLE 3: Execution Speed 


BENCHMARK 

AT/370 

Pascal VS 2.1 

AT 

Turbo Pascal 3.01A 

TRIGTEST 

Compile/link 

1:10 

0:00.5 

Code size (bytes) 

41,824 

10,371 

Code speed per iteration 

0:00.17 

0:00.15 

10X10 MATRIX MULTIPLY 

Compile/link 

1:15 

0:01.4 

Code size (bytes) 

46,184 

11,526 

Code speed per iteration 

0:00.11 

0:00.28 

ERATOSTHENES SIEVE 

Compile/link 

1:06 

0:01.1 

Code size (bytes) 

40,984 

10,425 

Code speed per iteration 

0:00.68 

0:00.58 


The power of the 370 instruction set does not necessarily include code speed. File 
operations (not tested here) can be significantly slower in 370 mode. 


system, which checks its buffers to see 
if the request can be satisfied without 
going to the disk. Assuming that it can¬ 
not, it issues a diagnose instruction for 
I/O, causing a privileged operation ex¬ 
ception. The exception is processed by 
CP, which builds a parameter list, fixes 
the pages of virtual memory to be used, 
and issues a real diagnose for I/O that 
causes an 80286 interrupt. The interrupt 
is handled by CP/IO, which copies the 
parameter list to its own storage, then 
sets up and issues a DOS call. DOS per¬ 
forms the physical I/O if the request 

X&e AT’s disk drive is much 
slower than a mainframe’s 
3380 disk drive, so if page 
faults occur too frequently, 
performance can suffer. 


cannot be satisfied from its buffers. 
When control returns to CP/IO, it posts 
the result of the operation to the pa¬ 
rameter list and generates an interrupt 
to the 370 processor. The CP program 
in the 370 processor, which has been 
waiting while the 80286 does its work, 
fields the interrupt. It returns to the 
CMS file system by executing a Load 
PSW instruction. The CMS file system 
updates its control tables and returns to 
the application. (See figure 3). 

PRICE OF CONVENIENCE 

The AT/370’s 8MB of virtual addressing 
space is both a blessing and a problem. 
On the positive side, it allows for the 
creation of enormous programs without 
any consideration of the limitations of 
the AT’s native architecture. Programs 
do not have to be segmented into over¬ 
lay or chain modules, and data struc¬ 
tures are not limited to 64KB. 

The price of this convenience is 
the overhead caused by page faults. 
Whenever a program requires a piece 
of data not in real memory, a page fault 
is generated. The machine has to read 
in from disk the page of storage con¬ 
taining that piece of data, and it may 
have to write to disk a page of storage 
to make room for the page being 
loaded. The AT’s disk drive is much 
slower than a mainframe’s 3380 disk 
drive, so if page faults occur too fre¬ 
quently, performance can suffer. 

Programs with working sets (the 
virtual memory pages it is using during 


a given period of time) of 416KB or 
less probably will not be affected by 
page faults, because that is approxi¬ 
mately the amount of real memory 
available to applications programs. 

The AT/370 performs better if its 
paging file is allocated in one contig¬ 
uous block rather than in chunks scat¬ 
tered all over the disk. This decreases 
the seek time between consecutive ac¬ 
cesses to the paging file. If the next re¬ 
lease of VM/PC allows the paging file to 
be placed on a virtual RAM disk, an ob¬ 
stacle to the efficient processing of 
large programs will be cleared up. 

IBM claims the typical compile 
speeds shown in table 2 for the AT/370 
language processors; PC Tech Journal 
received approximately the same re¬ 
sults. To test execution speed, three of 
the benchmark programs used in PC 
Tech Journals Pascal compiler review 
(“Pascal Times Four,” Jeff Duntemann 
and Michael Bentley, July 1984, p. 58) 
were repeated in table 3. Each bench¬ 
mark was compiled, linked, and exe¬ 
cuted on the AT/370 using IBM’s Pascal 
VS. Then, they were run in standard AT 
mode using Turbo Pascal with 80287 


support. Execution speeds are compara¬ 
ble, although Turbo cannot be matched 
in compilation speed. 

Speculation about a micro¬ 
computer equivalent of the IBM System/ 
370 has long been a topic of discussion 
in the mainframe world. The specula¬ 
tion is over. In raw processing speed, 
the AT/370 is the equal of the 370 
model 145, which was in use ten years 
ago and was powerful enough to han¬ 
dle a network of 700 terminals. The 
AT/370 exceeds the 370 model 145’s 
real storage of 384KB. In total through¬ 
put, the mainframe still holds the edge 
due to its much faster access to disk 
storage. However, considering that the 
AT/370 now can sit on the user’s desk 
and does not have to be shared with 
700 other users, the system has certain¬ 
ly come a long way. 


Both Steven Greenfield and Alan Pendleton 
have been working on the AT/'370 since it 
was released. They> are helping to develop a 
product called MicroCICS, which will simu¬ 
late mainframe CICS on the AT/370. Green¬ 
field is the director of product support and 
Pendleton is the manager of research and 
development for Unicom Systems Company. 
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COMPANY MISSION 



His company has sent him on a 
mission to expand its IBM PC 
capabilities without bursting 

the BP budget 




He’s the company PC expert with, more years 
experience—and more actual “hands-on” time 
with microcomputers—than any of his col¬ 
leagues. And he (like 75,000 other PC experts) 
reads PC Tech Journal every month. It keeps 
him up to date and well informed. His corporate 
responsibilities demand it. 

The source for advanced PC experts 
He (and 75,000 PC experts like him) read PC Tech 
Journal every month. He uses the information 
in Tech Journal to stay up to date and well-in¬ 
formed. His corporate responsibility demands it. 

So it’s no surprise that PC Tech Journal is his 
favorite IBM PC / compatible magazine. Tech 
Journal articles get to the heart of the matter 
without sidestepping the complex details 
required to thoroughly understand how a task is 
completed. 

Right on target 

He recalls reading two articles in Tech Journal 
that will be of help to him in this case: Atindra 
-Chaturvedi’s tutorial on tree structures, and the 
second on programming for the 
3270-PC by Armen Harian and 
Jeffrey Krantz. Tech Journal 
works for him—that’s what 
keeps him such a loyal reader. 

Power buyers that dig through 
PC Tech Journal year round 
Being the company trouble¬ 
shooter means having the 
answers. And part of the 
answer is knowing what 
ucts are available and 
where to find them. 

Over 60% of PC 
Journal readers, ri 
articles and advertise¬ 
ments “extremely” 
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If your company recently sent you on a mission, wed like to hear about it. 
Please write: Mike Federle, PC Tech Journal, One Park Avenue, New York, N. 


Y. 
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helpful as sources of buying information—more 
helpful than manufacturers’ literature, salesmen 
and dealers, articles and advertisements in general 
magazines... 

So put your products where PC experts look for 
them. Call your PC Tech Journal sales representa¬ 
tive to reach 75,000 power buyers who unearth 
your products as they dig through PC Tech Journal 
every month. „..._.. 
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Unmatched power in your market 






























Buy Yourself A Pfanta: 

Just S J2 



Give your favorite programmer a holiday treat - Phoenix 
Pfantasy Pacl. Six of the best-engineered, highest perform¬ 
ance programming packages on the market today. $1800 
sold separately. $1295 as Pfantasy Pacl with new software, 
and a unique on-line software update service. All at the one¬ 
time holiday price of $995. The perfect gift for the knowl¬ 
edgeable programmer. You’ll get: 

...Plink™86 Plus, our new linkage editor, adds 
a new dimension to modular programming... 

Cache overlays to reduce response time 
Link programs much larger than possible 
with standard linkers. Merge object mod¬ 
ules so you can package them together. 

Reload overlays automatically, so it’s 
easier to design program structures. Or, 
create up to 4,095 overlays, nested 
up to 32 levels, in one or 
files, on one or many disks. 

.. .Plus, Pmate™ the 
text editor that works 
the way you do... 

You can run Pmate in 
ground while you perform 
another task, or call it up 
instantly while you’re inside 
another program. With 
Pmate, you can reassign 
any command or key, so 


you can use keystrokes learned on other editors or make your 
keyboard Dvorak. And, you can assign complicated editing 
tasks to a keystroke, so you never have to re-key them. 

.. .Pmaker,™ the perfect program 
development manager... 

Like UNIX™ Make and MMF, Pmaker updates and tracks 
modifications in your programs. With Pmaker, generating a 
final copy of your program is never more complicated than 
typing PMAKER MYFILE, regardless of the number 
of modules that make up MYFILE, their depen¬ 
dencies on one another, the number of modules 
changed, or the variety of compile/assemble/ 
link steps required to generate the program. 

...Pfix™86 Plus, the most advanced 
symbolic debugger on the market 
• • 

With its adjustable window 
display of source file, disas¬ 
sembled object, data area, 
stack, breakpoint settings, 

CPU and coprocessor regis¬ 
ters, Pfix takes the guesswork 
from debugging. You can debug 
without a listing, since you can see 
and enter symbolic names or abso¬ 
lute addresses in breakpoints, data 
displays, expressions, or with the 
in-line assembler. The entire 80xx and 80xxx series of 


♦Price effective through December 31, 1985. 
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16-bit processors is supported, along with the user-assigna¬ 
ble string and numeric variables, up to 100-step trace-back, 
and debug log to disk or printer. Breakpoints can be set in 
the source file window, whose display can be synchronized 
with the disassembled object during tracing; symbols can be 
added incrementally during the debug session; and the disas¬ 
sembly written to disk. 

... Pfinish™ the program that maximizes your 
program’s efficiency... 

Pfinish helps you turn your beta-test product into a soft¬ 
ware work of art. It analyzes your program or the entire 
operating environment during execution, and produces re¬ 
ports which tell you how much time was spent in each routine 
or interrupt, who called it, how many times, and much 
more. Wasteful, inefficient, or non-optimal areas of code 
become immediately apparent, whether they’re in your 
code, the compiler library, or in the operating system 
routines themselves. 

.. .Ptel™ gets the lead out of binary 
file transfer... 

You get error-free file transfer and access to mainframes, 
minis, and micros. ASCII. XModem. Modem7. Telink and 
Kermit. MS-DOS® 2.x or 3.x. With Ptel. You can transfer 
8-bit binary files over a 7-bit data path with Kermit. Masked 
file-name transfers with XModem. Or, transfer whole sub¬ 
directories with a single command using Telink. Ptel keeps 
track of the original file size and creation date. Ptel also 
offers a script language, backward scrolling, and the ability 
to handle DOS commands from inside the program. 
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... And, Phoenix’s new on-line software 
update service. Free to all registered 
Pfantasy Pad owners. 

Pfantasy Pad software works in MS-DOS/PC DOS en¬ 
vironments, is completely language-independent, and is 
available for the IBM® PC, XT,™ AT,™ and compatibles, the 
Wang® PC, the TI Business-Pro™ and the Tandy® 2000. 

So, spoil yourself a little. Get Pfantasy Pad, and make 
your favorite programmer’s dream come true. 

For more information contact: Phoenix Computer Products 
Corporation, 320 Norwood Park South, Norwood, 

MA 02062. Or call: (800) 344-7200. In Massachusetts 
(617) 762-5030. 


Programmers 9 Pfantasies™ 

by y _ 



Programmers’ Pfantasies, Pfantasy Pac, Pmaker, and Pfinish are trademarks of 
Phoenix Computer Products Corporation. Pmate, Pfix86 Plus, Plink86 Plus, and 
Ptel are trademarks of Phoenix Software Associates Ltd. MS-DOS is a registered 
trademark of Microsoft Corporation. Wang is a registered trademark of Wang 
Laboratories, Inc. Tandy is a registered trademark of Thndy Corporation. UNIX 
is a trademark of AT&T Bell Laboratories. IBM is a registered trademark, XT 
and AT are trademarks of International Business Machines Inc. TI Business-Pro 
is a trademark of Texas Instruments Incorporated. 
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Novell's network operating system offers 
superior performance and security in LAN hardware; 
it is rich in function and widely compatible. 

ART KRUMREY 


S implicity and sophistication: in the 
most elegant application they can 
approach synonymity. Responses 
received by PC network designers un¬ 
derline the fact that users want both. 
Their PCs are simple and they do not 
want to see that simplicity confounded 
by the complexities of a network (that 
reeks of mainframe). The same users, 
however, want to employ laser printers, 
share data, send electronic messages, 
and protect software from copyright 


violations. Novell NetWare, a PC net¬ 
work operating system that runs on 24 
different makes of LAN hardware, offers 
PC users a fine balance. 

NetWare is at once simple and 
sophisticated; it allows the system man¬ 
ager to set up users on the network 
without their needing to understand it 
fully. The LOGIN script and AUTO¬ 
EXEC.BAT files work together nicely to 
automatically provide a user with full 
network services. In one NetWare appli¬ 


cation, when the administrative staff at a 
university turns on its PCs, the AUTO¬ 
EXEC file signs them onto the network, 
and the LOGIN script maps file server 
directories to the network disk drive 
(like virtual diskettes); diverts LPT1 to a 
shared, spooled, multimode printer and 
LPT2 to a laser printer; and checks the 
NetWare electronic mail file. If mail is 
present in the file, the script pauses in 
that system to allow the user to check 
his mail. When that step is complete, or 
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NETWARE 


if no mail is present, the script pro¬ 
ceeds to establish a hot-key IBM 3270 
emulation session (through a network 
communications server), a hot-key 
utility to release NetWare spooled print 
files, and finally leaves with the user’s 
default directory pointing to the area in 
which he normally stores files. 

PC network designers and man¬ 
agers share obvious priorities: reliability 
and responsiveness are requisite. But as 
business climates become increasingly 
complex and user expectations con¬ 
tinue to be fueled by advertising that 
oversimplifies complex problems (such 
as micro-to-mainframe links), users are 
demanding more from their work¬ 
stations. PC LANs also must be richly 
functional, flexible, compatible with 
industry standards, easy to use, and of¬ 
fer good security and performance. 

A more advanced group of users, 
for example, may want to use a quality 
laser printer, as well as other shared 
printers, from each of the workstations. 
They may want to access data that are 
on another department’s LAN, or use its 
printer. Several users may need to ac¬ 
cess the organization’s mainframe. In 
another situation, LAN use may increase 
to the point where faster network trans¬ 
mission speeds are needed or the net¬ 
work must be split. The LAN must be 
flexible enough to allow bridging or 
gateways to other networks, for exam¬ 
ple, a mainframe SNA network. If the 
LAN software is able to adapt to run on 
faster network hardware, then user ap¬ 
plications can grow without significant 
conversion problems. 

The recent shakeout in the micro¬ 
computer industry is the best testament 
to the need for compatibility. Further, 
PC users who agree that for now they 
need only a small set of applications 
programs still do not want to limit their 
future options. PC LANs must be com¬ 
patible with mainstream applications 
and systems software, and with PC and 
LAN hardware. As with mainframes and 
minicomputers, PC software and hard¬ 
ware are being unbundled and isolated. 
The further a PC LAN is isolated from 
the hardware, the better assured a user 
can be of his options to upgrade or 
migrate to other hardware. 

Another difficult transition from 
stand-alone PC operation involves data 
security. To convince a user that he 
should forgo having a personal fixed 
disk and place his data on a network 
volume will require confidence in the 
system’s security. Yet the same security 
system must possess the function and 
flexibility to permit the data’s access by 
other appropriate users. 


The LAN also must perform well. If 
it does not, the inherent speed benefits 
of the microcomputer are lost and us¬ 
ers will grumble that their PCs are no 
better than a slow mainframe. Users are 
demanding increased function and ex¬ 
pect no compromise in speed. Working 
with shared network software should be 
fasterthanloadingfromafloppydisk,as 
should using a shared, spooled printer. 

Like good PC software, a LAN must 
be easy to use. Introducing a seasoned 
PC user to a LAN should not require re¬ 
training for basic functions. The added 
value of network capabilities should 
come as natural extensions to native PC 
procedures, or be intuitively consistent 
with organizational needs. For example, 
it should be easy to arrange users into 
groups for security purposes. Lose the 
ease of use and the user will want to 
return to the simpler stand-alone days. 

CURRENT LAN MARKET 

The IBM PC was introduced at the same 
time that advertisements for EtherNet 
were hawking the universal connection 
for office systems. That connection has 
yet to become universal because firms 
are reluctant to install networks broad 
enough to encompass entire office com¬ 
plexes or campuses due to high capital 
costs and uncertainty about future com¬ 
patibility. Interest has increased, how¬ 
ever, in departmental LANs that connect 
nearby workstations, with total cable 
lengths of less than 2,000 feet. 

The first PC networks performed 
the same essential functions as today’s 
sophisticated versions, permitting fixed 
disks and printers to be shared. FIow- 
ever, the philosophy that underlies the 
disk sharing has changed from disk 
serving to file serving. Disk servers typi¬ 
cally partitioned a fixed disk into sev¬ 
eral private areas (one for each network 
user) and a public area. A user’s private 
area is mapped to one virtual disk, 
drive d:, for example, and the public 
area to drive e:. A file had to be in the 
public area to be shared; it could not 
be shared selectively. Files could not be 
updated simultaneously because a file 
had to be locked during writing to as¬ 
sure data integrity. Usually only one 
printer could be shared, and node-to- 
node communications between applica¬ 
tions programs was not possible. Popu¬ 
lar early networks included Corvus’s 
omninet, 3Com’s EtherShare implemen¬ 
tation, and the IBM PC Cluster. (The 
former two have become more sophisti¬ 
cated in later versions.) 

Since those days, new network 
communications devices have been in¬ 
troduced, hardware protocols have be- 


TABLE 1: IBM Interface 


AH 

AL 


INT 21h 

3D 

Open file with sharing specified 

44 

09 

I 

O 

Is device redirected? 


OA 

Is handle local or 



C 

remote? 


OB 

T 

Change sharing retry 



L 

count 

59 

Get extended error 

5A 

Create temp file w/ unique name 

5B 

Create new file 

5C 

00 

Lock byte range 


01 

Unlock byte range 

5E 

00 

Get machine name 


02 

Set up printer control string 

5F 

02 

Get assign list entry 


03 

Redirect device to net 


04 

Cancel redirection 

AH 



INT2Ah 

00 

Installation check 

01 

Exec NetBios request 

02 

Set net printer mode 

03 

Get device shared status 

AH 

AL 


INT 2Fh 

BB 

00 

Net command installation 
check 


03 

Get server post address 


04 

Set server post address 


The program interface to the IBM 
PC Network consists of the above; 
these interrupts provide installation 
and redirection control and status for 
applications programs. 


come standardized, and prices have 
dropped. Novell, a small computer firm 
located near Salt Lake City, saw the 
need for increased LAN sophistication. 
The company’s network operating sys¬ 
tem was developed initially for its own 
hardware: a star topology using twisted 
pair wire and a Z80-based file and 
printer server. Once it had been ported 
to a Motorola 68000-based system, how¬ 
ever, it was named NetWare. Novell 
then converted NetWare to 8086- and 
8088-based servers. They called that 
version NetWare 86, and the original 
product became NetWare 68. 

The layered structure of the soft¬ 
ware also allowed its conversion to 
work with a variety of network hard¬ 
ware, including Gateway Communica¬ 
tion’s G-Net, Corvus’s omninet, Standard 
Microsystem’s implementation of Data- 
point arcnet, 3Com’s implementation of 
EtherNet, Proteon’s ProNET, Davong’s 
Multilink, Nestar’s PLAN 2000, Orchid 
Technology’s PCnet, and Televideo’s 
Personal Mini. Other vendors, such as 
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Quadram Corporation, bundle one of 
the above systems with NetWare. 

The different implementations of 
NetWare are identical except for the 
drivers closest to the network hardware. 
The software is compatible and both 
the applications software and data can 
be preserved in a network upgrade. For 
example, if the slower speed of a net¬ 
work based on a one-megabit twisted 
pair becomes unacceptable, applica¬ 
tions, say a multiuser database, can be 
ported to a network based on a coaxial 
cable running 10 megabits. However, 
the network applications software may 
be keyed or serialized to the serial 
number of the special network interface 
card in the server; the record of this 
serial number in the software may have 
to be changed. This is part of the Multi¬ 
ple User Software Licensing System 
(MUSCLS), a collection of utilities 
Novell makes available to software 
developers who wish to develop net¬ 
working versions of their products. 

MUSCLS includes several features 
unique to NetWare: .EXE and .COM hies 
can be marked execute only, allowing 
them to be run through the network, 
but not copied. This feature is impor¬ 
tant in an open environment, such as a 
university computing laboratory, where 
software must not be copied in viola¬ 
tion of license agreements or state and 
federal copyright laws. MUSCLS enables 
the developer to use the network to 
control the number of simultaneous 
users of its product: a quantity figure 
can be coded into the version shipped 
to the user. The developer can later 
provide a patch when more users are 
needed and paid for. 

NetWare is a true hie server in 
which directories or hies on the serv¬ 
er’s hxed disk are mapped to network 
drives, like virtual diskettes. The server 
runs a proprietary, multitasking operat¬ 
ing system, but its hie structure is con¬ 
sistent with DOS 2.x and 3.x hierarchi¬ 
cal directories. The NetWare shell in the 
user’s PC intercepts all DOS 21H calls 
and redirects appropriate calls to the 
server. File allocation table information 
is maintained in the server, not in the 
user’s station, which helps ensure data 
integrity. Multiuser database manage¬ 
ment systems can use logical or physi¬ 
cal record locks, or transaction updates 
that hold a hie exclusively for a 
read/update/write cycle. 

In late 1984, IBM announced its PC 
Network. Critics were confused by in¬ 
consistencies with the company’s stated 
direction in token-ring protocol and the 
IBM wiring plan. The selection of 
broadband hardware, with its 


TABLE 2: NetWare Shell Program Interface 


AH 

AL 

INT 21h 

AH 

AL INT 21h 

~BB 


Extended open file 

D3 

Release record string set 

BD 


Release physical record 

D4 

Clear record string 

BE 


Clear physical record 

D5 

Clear record string set 

BF 


FCB log physical record 

D6 

End of job 

CO 


FCB release physical record 

D7 

System log-out 

Cl 


FCB clear physical record 

D8 

Allocate resource 

C2 


Lock physical record 

D9 

De-allocate resource 

C3 


Release physical record set 

DA 

Get volume statistics 

C4 


Clear physical record set 

DB 

Return number of local disks 

C5 

00 

Open a semaphore 

DC 

Get station number 


01 

Examine a semaphore 

DD 

Set error mode 


02 

Wait semaphore 

DE 

Set broadcast mode 


03 

Signal a semaphore 

DF 

Modify LST device 


05 

Close a semaphore 

E0 

Print spooling request 

C6 


Get and set lock mode 


specihcation 

C7 

00 

Begin transaction update 

El 

System pipe request 


01 

End a transaction update 


specihcation 


02 

Trans, back-out available? 

E2 

Directory request specihcation 

C8 


Begin transaction 

E3 

Log-in request specihcation 

C9 


End transaction 

E4 

Set hie attribute 

CA 


Log personal file 

E5 

Update hie size 

CB 


Lock file set 

E6 

Network hie to hie copy 

CC 


Release file 

E7 

Return time date string 

CD 


Release hie set 

E8 

Set close mode 

CE 


Clear hie 

E9 

Get shell base status 

CF 


Clear hie set 

EA 

Return shell version 

DO 


Log record string 

EB 

Log hie ASCIIZ string 

Dl 


Lock record string set 

EC 

Release hie ASCIIZ string 

D2 


Release record string 

ED 

Clear hie ASCIIZ string 


In addition to emulating the PC Network Program interrupt calls, NetWare also 
provides extended network calls, which are listed above. 


radio-frequency modulation complexi¬ 
ties, also was surprising: broadband is 
common when a network is to transmit 
video and voice in addition to data. 

IBM began shipping the Network 
hardware in 1984, but the companion 
software was not released until spring 
1983. The IBM Network program was 
disappointing to some: it offered only 
negligible security, average printer man¬ 
agement, and limited performance. But 
it dehned a DOS interface that went 
beyond the existing interrupt 21H oper¬ 
ations and which became a dehned part 
of DOS 3.1; the product’s IBM tag also 
helped to legitimize it. Moreover, skep¬ 
tics of networking philosophy now had 
to consider its embrace by Big Blue. 

The IBM PC Network program is 
based on Microsoft’s Networks program 
(a relationship similar to that of PC- 
DOS and MS-DOS). Microsoft also is 
adapting Networks to run on many ven¬ 
dors’ network hardware, so that it will 
be competing with NetWare as an alter¬ 
native to hardware vendors’ software. 
Networks presently has the same limita¬ 
tions as the IBM PC Network program, 


but the companies can go in divergent 
directions now that the interface to ap¬ 
plications and workstation operating 
systems is well-defined. In fact, IBM has 
added to Networks for its program; the 
two products are not identical. 

Novell responded to IBM compati¬ 
bility in three ways. First, all versions of 
NetWare will be compatible with the 
new DOS 3.1 dehnitions for interrupt 
21H operations (shown in table 1) and 
include the additional functions (see 
table 2). Second, the NetWare/PCN ver¬ 
sion runs on the IBM Network. Finally, 
an announced product, the Novell Net¬ 
Ware NETBIOS emulator, allows the 
IBM PC Network program to be run on 
a workstation in a network otherwise 
running NetWare. Advanced NetWare 
added the handling of multiple servers 
on one network and the bridging of 
two or more networks running on the 
same or dissimilar hardware, as well as 
additional functions through unused 
codes in interrupt 21H. 

The stage for competition is set: 
IBM, Microsoft, and Novell are the ma¬ 
jor players in the LAN software arena. 
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IBM is delivering PC Network, 
now our gateway hands you the Mainframe. 



Our unique PCNetwork/SNA 3270 Gateway™ adds full tion replaces the SDLC card with our PC-compatible 8-Mhz 80188 
3270 emulation capabilities to your IBM® PC, XT, AT and com- ComCard,™ to provide more processing power than an IBM AT 

patible workstations using IBM’s PC Networks share your for up to 24 users, while maintaining workstation performance, 

expensive SNA host connection. Moving the ComCard to our NetServer™ Communications 

True 3270 capability insures easy installation, giving you System maintains performance for up to 48 concurrent users, 

unlimited access to mainframe applications such as TSO, CICS, Three additional ComCards can be installed in the NetServer to 

and IMS, while reducing costs over older solutions like 3270 coax provide 192 concurrent sessions to 4 mainframes. As a bonus, 

adapters and dedicated point-to-point SDLC cards and modems, the NetServer gives you the architecture to add additional inter- 

Our HotKey™ allows you to toggle between 3270 func- networking capabilities, such as shared asynchronous modems, 

tions and other DOS applications such as Lotus 1-2-3,™ ^ naliffnnnia P u ^' c ^ ata networ ^ access (X.25) and remote 
further reducing your connection costs. M : ' mv LAN bridging capabilities. 

This PCNetwork/SNA 3270 Gateway prod- llEtWflPK At last, you get the PC-to-SNA mainframe 

uct family includes software or a combination of SyStBlllS solution you’ve been looking for- Available now 

hardware and software. Our entry level config- from a company committed to open architecture 

uration supports 12 products, compatibility 

concurrent SNA warranties and 

customer support. 

We’re California 
Network Systems-The 
Connectivity Company.™ 


sessions using 
an IBM SDLC 
card with our 
software. The 
next configura- 

*Or any IBM 

NETBIOS-compatible 

network. 


California Network Systems 
372 Turquoise Street 
Milpitas, CA 95035 
(408) 943-9280 
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Each workstation in the network is booted with standard DOS from a floppy disk. Then the NetWare shell is loaded; it 
resides immediately above the resident part of COMMAND.COM. The shell intercepts all interrupt 21H calls and distin¬ 
guishes between requests for local drives and network drives that are equated to files or directories on the network file server. 
Calls for local drives are passed on to DOS, but calls for network drives are assembled into a packet, which is sent by the 
network interface driver and network medium to the file server. 


With DOS 3.1 defining the rules, net¬ 
work designers are free to make vendor 
selections without limiting their op¬ 
tions. NetWare is the oldest, most ma¬ 
ture of the three and is positioned to 
continue as an attractive alternative to. 
both IBM and Microsoft networks. 

Advanced NetWare was recently re¬ 
leased for most 8086 network hardware. 
Its principal new features are the sup¬ 
port of multiple file servers and the 
ability to interconnect NetWare Operat¬ 
ing System networks of either the same 
or different network hardware. For ex¬ 
ample, a Novell S/Net star network can 
be linked to a ProNet network (Proteon 
hardware, including fiber optic media) 
which in turn is linked to an IBM PC 
Network, assuming all are running 
Advanced NetWare. This is accom¬ 
plished through bridges, typically a PC 
with both media’s network cards and 
special bridge software. The Advanced 
product also allows the development of 
value-added servers to communicate 
with devices that are not directly com¬ 
patible with the NetWare Operating Sys¬ 
tem, using a protocol based on Xerox’s 
Internet Packet Exchange. 

AT YOUR SERVICE 

A typical single-server PC network is 
shown in figure 1. Each workstation is 
booted with standard DOS from a flop¬ 
py disk. Then the NetWare shell is 
loaded; it resides immediately above 


the resident part of COMMAND.COM. 
The shell intercepts all interrupt 21H 
calls and distinguishes between re¬ 
quests for local drives and requests for 
network drives that are equated to files 
or directories on the network file 
server. Calls for local drives are passed 

All versions of NetWare 
will be compatible with the 
new DOS 31 definitions for 
21H interrupts and will in¬ 
clude the additional func¬ 
tions. NetWare/PCN runs on 
the IBM Network. 


on to DOS, but calls for network drives 
are assembled into a packet, which is 
then sent by the network interface 
driver and network medium to the file 
server. When the server responds, the 
shell receives the reply through the 
network and satisfies the DOS call with 
information from the reply packet. 

The shell’s relationship to other 
software in the workstation is shown in 
figure 2. Its function is similar to the 


IBM/Microsoft redirector. All three net¬ 
works use the term server to describe 
the node that satisfies data requests 
directed through the network, but its 
function in each differs radically. 

The IBM and Microsoft servers are 
built around DOS—see figure 3, which 
also shows a typical user workstation. 
Every request to the server passes to 
the network control program from the 
Network BIOS. The control program 
passes it to the file/print server applica¬ 
tion, which formulates it into a server 
DOS request. This is presented to DOS 
after being filtered again by the redirec¬ 
tor. A layer below DOS checks for file 
hardware locks before the request is 
sent to BIOS and the disk hardware. 

Novell’s file server is shown in fig¬ 
ure 4. Each circle is a task of the multi¬ 
tasking operating system. The supervi¬ 
sor process oversees all operations and 
ensures that service requests are sent 
directly to the appropriate service pro¬ 
cess. The operating system ensures that 
network requests do not have to pass 
through DOS; they are sent to the ap¬ 
propriate server module. The server 
can respond to several requests simulta¬ 
neously. While two users’ requests are 
waiting for the completion of I/O to the 
server’s disk, a third process may be sa¬ 
tisfying a query about the other users 
on the network, and the print spooling 
process may be sending a buffer of 
lines to a printer. 
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NetWare’s file, print, and communi¬ 
cations server functions must be started 
by console commands or NetWare DOS 
calls. For example, printer data nor¬ 
mally sent by an applications program 
to LPT1: can be redirected to NetWare’s 
spooling services either by the NetWare 
SPOOL command or by a call to func¬ 
tion request interrupt 21H function 
number EOH (see table 2). NetWare’s 
user interface consists of four categories 
of commands as shown in table 3. Al¬ 
most all of the commands listed are 
present in both basic and Advanced 
NetWare, although ATTACH was added 
for the multiple file servers of the 
Advanced product only. 

MYCON is a powerful program 
driven by fast and friendly overlaying 
menus; it is a subset of the supervisor’s 
principal security management tool, 
SYSCON. MYCON/SYSCON provide an 
elegant replacement for several basic 
NetWare discrete commands, speci¬ 
fically GRANT, ERASEDIR, REVOKE, 
TLIST, FLAGDIR, MAKEDIR, RENDIR, 
GROUP, MAKEUSER, PASSFIX, and 
PASSWORD. This menu-driven consoli¬ 
dation of commands is inconsistent with 
the other user commands, whch are 
similar to DOS commands. MYCON/ 
SYSCON are an environment to them¬ 
selves with a set of notational conven¬ 
tions that requires 8^ pages of explana¬ 
tion. For example, the name of a secur¬ 
ity group can be changed in MYCON, 
but the user has to know that he must 
type an asterisk over the old name to 
be prompted for the new name. 

It is easy to speculate that Novell 
eventually may put all or most com¬ 
mands in MYCON, or, more expedi¬ 
tiously, put related commands into one 
of several MYCON-like commands. The 
original commands may need to be re¬ 
tained for LOGIN scripts and .BAT files. 
The ideal next step is to have the menu 
versions available through hot-keys, like 
the IBM PC Network program. 

The most specific need for such a 
hot-key facility is to control the spool¬ 
ing of print files. Consider a user work¬ 
ing with a spreadsheet program. He 
wishes to change a few cells, recalcu¬ 
late, and print the results. LPT1 was re¬ 
directed to a spooled network printer 
before the spreadsheet program was 
called. Using either basic or Advanced 
NetWare, the user would have to save 
his spreadsheet, exit from the spread¬ 
sheet program, and use SPOOL or 
ENDSPOOL to release the print file. 

NetWare versions of some applica¬ 
tions programs, such as Satellite Soft¬ 
ware’s WordPerfect, release the print 
file through the Novell DOS call. For 



The network interface shell intercepts each application request and checks to see 
if it needs to be processed by the file server or sent on to DOS for handling. 


general purposes, however, the print 
file would be released ideally by a hot¬ 
key or pull-down menu. Advanced PC 
Solutions sells a program called Hot- 
Print that performs this task and more; 
it allows the user (by means of 15 Alt- 
shift-letter/number combinations) to 
release, respool, and specify forms, 
copies, alternate printers, and banners. 
These jobs can be accomplished from 
within an applications program, but be¬ 
cause no menu assists the user, he must 
either remember or look up the applic¬ 
able hot-key combination. 

The HELP facility is complete, but 
awkward. For example, typing HELP 
MAP at the command prompt would get 
the user into the facility, but it would 
not automatically supply information on 
the MAP command. Instead, the test of 
the HELP command is expected to be 
an English question; for example, HELP 
HOW DO I MAI 3 NETWORK DISK 
DRIVES? If the operand is not in this 
form, the user is informed that the 
question was not understood. He then 
has to step through a set of five help 
menus to get any help on MAI 3 . 

In addition, while it is reasonable 
to expect a conventional function key, 

FI for example, to deliver help from 
MYCON (as it does in SETLOGIN), this 
is not the case. This Al-like interpreta¬ 
tion of English-like questions is impres¬ 
sive, but a faster route to information 
on the command in question might be 


better appreciated. Also, Esc does not 
exit HELP, rather it allows the user to 
ask a second question; pressing Ctrl-C 
exits the HELP facility. 

This need for an immediate path to 
HELP is illustrated below by the power¬ 
ful SPOOL command. NetWare’s printer 
management is exemplary in its versatil¬ 
ity; the rich options available with this 
command attest to the fact: 


SPOOL [/flag list] 

/flag list 

/flag/flag../flag 
flag flag..flag 
flag may be as follows: 


Tabs 

Copies 

Forms 

[ON]Server 

[TO]Printer 
Banner 
Create 
No Tabs 
No Banner 


a number from 1 to 18 
a number from 0 to 255 
a number from 0 to 255 
file server to which 
printer is connected 
a number from 0 to 2 
ASCII string 
directory/filename 


An installation may have two printers 
on its file server named FS2. The first 
might be a multifunction near-letter- 
quality matrix printer and the second a 
laser printer. This NetWare SPOOL com¬ 
mand might be used to reproduce a 
spreadsheet on letterhead using a cus¬ 
tom form that has the number 87: 


SPOOL C = 8 F = 87 P= 1 NB 
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PERFECT 

RECALL 

FOR YOUR PC NETWORK 


It's easy 
to back up 
data from your 
hard disk to 
a cartridge 
tape system. 

The trick 
is getting it 
back again. 


The ADIC Data Library gives you the 
most error free backup system 
available. Its unique redundant 
recording and error detection/ 
correction technique and internal 
microprocessor reconstruct 
detected errors, providing an error 
rate of less than one in 10 10 bits. 

ADIC has been providing our 
customers with error correction 
technology for over 3 years. 

The ADIC Data Library is the only 
tape backup system to use 
preformatted tape cartridges which 
provides true random access to files. 
The Data Library fully emulates a 
hard disk, using all standard MS DOS 
commands. And ADIC's version of 
LARCHIVEand LRESTORE is 


ADIC's Data Library is a true DOS 
device, ready to store or retrieve 
data as you would from your 
floppy or hard disk drive, without 
software modification. 

The ADIC Data Library is the only 
system that can guarantee tape 
interchange from system to system. 
Head to tape alignment, gain setting, 
tape speed, and tape tensioning are 
all controlled by microprocessor. This 
completely eliminates all mechanical 
and electronic adjustments. 

You back up your data because it's 
valuable. Just one unrecoverable file 
can ruin your whole day. With the 
Data Library, you know you'll get 
your data back when you need it. 

67 to 268 Mbyte (formatted) 


designed for the IBM, Novell, and systems are available to meet 
other Networks. your backup needs. 
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The ADIC Data 
Library- 

for perfect reCall 
1 - 800 - 638 - 0818 . 


adic 

Advanced 

Digital Information 

Corporation 

P.O. Box 2996 
10201 Willows Road 
Redmond. Washington 98073 
(206) 881-8004 
Toll Free 1-800-638-0818 
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FIGURE 3: IBM BC Network Block Diagram 



The workstation is to the left, file server to the right. The IBM PC Network philosophy is very different from Novell’s, mostly 
because IBM owns both the Network BIOS and DOS itself. The file server itself is actually an applications program. 


This command would yield eight copies 
on form 87 on network printer 1, with¬ 
out a banner (which minimizes laser 
printer usage). The operands of the 
SPOOL command are mnemonic, but 
fast help is nonetheless essential to the 
infrequent user of the system. 

SETLOGIN is the tool that best 
avails the user of full access to Net¬ 
Ware’s resources while shielding him 
from its complexities. This command 
defines a LOGIN script, which is like an 
AUTOEXEC.BAT file. The script com¬ 
mand set includes an IF statement, 
built-in identifiers like LOGIN_NAME, 
time, OS_VERSION, and NEW_MAIL, 
indicating that new mail is waiting for 
the user. NEW_MAIL could be used in 
an IF statement to place users in the 
mail system at the end of the script, to 
ensure that they will be notified of 
their mail when logging on. 

All external DOS commands can be 
used in a SCRIPT, but internal com¬ 
mands are not allowed. Thus the 
PROMPT DOS command cannot be 
used to specify a standard DOS prompt 
for a work group. (The AUTOEXEC file 
can be used for this.) The IF command 
also lacks an OR logical operator, 
although it does provide AND. IF com¬ 


mands cannot be nested, which makes 
it necessary to conditionally INCLUDE 
one LOGIN script into another, if the 
included script also contains IFs. 

The LOGIN script allows the user 
or manager to define an initial set of 
network drive mappings. If initial map¬ 
pings are done carefully, users can ac¬ 
cess needed files without necessarily 
knowing hierarchical directory struc¬ 
tures or, in a multiple server network, 
upon which server a directory resides. 

Finally, the FIRE PHASERS com¬ 
mand can be used to call the user’s 
attention to the workstations. In spite 
of its whimsical name, it is described 
seriously in the manual: “The FIRE 
PHASERS command allows you to gen¬ 
erate a shooting noise any number of 
times by specifying FIRE PHASERS n 
TIMES, where n is the number of times 
you wish to hear this strange sound.” 
(The number was later limited to 10.) 

CONSOLE COMMANDS 

The NetWare file server is controlled by 
a set of console commands that fall into 
the same categories as the user com¬ 
mands (see table 4). 

Advanced NetWare’s printer con¬ 
trols are probably the richest of any PC 


LAN, rivaling those of a production 
mainframe. Its form management is ex¬ 
cellent, and the ability to rearrange jobs 
is quite valuable. The CONSOLE queue 
command indicates priority, number, 
directory area, file name, and release 
times for each job in the queue, and 
shows the printer status. CHANGE 
QUEUE enables the server operator to 
alter the position of jobs in the queue. 

This full function is especially valu¬ 
able when fast printers or laser printers 
are shared among groups of users. It 
would be more accessible if console 
commands were consistent with user 
commands in syntax and displayed re¬ 
sult. For example the user QUEUE com¬ 
mand must be abbreviated to Q and 
adds the banner name, number of 
copies, form number, flags, station 
number, and user identification (ID). 
Ideally, both commands should function 
identically; moreover, several pieces of 
information on the user display, such as 
form number and user ID, would be 
most valuable on the console response 
to QUEUE. It would be useful to know 
the number of lines or bytes in the 
queued file as well, but not even IBM’s 
mainframe spooling control program 
JES 2 boasts that feature. 
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hfimtron 

MULTI-USER SOLUTION 
for IBM PC, XT, AT 



Compare 


and Multi-Processor implementa¬ 
tion under PC DOS, MS DOS, 
UNIX, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 

Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 31 additional 
users per PC. Kimtron delivers the 
future now by allowing an ever- 
widening network of multi-user 
PC's. 

The KT-7/PC may be comple¬ 
mented with one (or more) I/O 
Card, Memory Card, 8086 Speed 


The Multi-User Solution of the 
future is now available. 

Convert your IBM PC, XT, AT or 
Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati¬ 
bility. 

Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron's multi-user solution in¬ 
cludes file and record locking, 
shared data access, and commun¬ 
ication between users. It is the 
intelligent alternative. 

The KT-7/PC supports Time 
Sharing, Enhanced Time Sharing 


Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 

For more information about Kim¬ 
tron's Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 

(408)286-8790 
TWX: 910-338-0237 

-• 1705 Junction Court 

= Building #160 
^=== San Jose, CA95112 


NOTE: IBM PC, XT, AT, PC DOS, MS DOS, UNDC, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are 
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Inc. 
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The user SEND command requires 
a list of user IDs for the destination; the 
console SEND command requires sta¬ 
tion numbers. Besides this inconsisten¬ 
cy, the station numbers in NetWare 86 
are assigned dynamically, and it is not 
possible to find the station number of a 
user by his ID from the server console. 

The console MONITOR command 
displays certain information on the five 
most recent files requested by a station: 
name, status, the transaction status and 
semaphores for each station, and per¬ 
formance parameters such as the per¬ 
cent of file server utilization and the 
number of disk cache blocks not yet 
written to the server’s disk. Despite its 

S ETLOGIN is the tool that 
best avails the user of full 
access to NetWare’s many 
resources while shielding 
him from the LAN’s inher¬ 
ent complexities. 



omission of the station’s user ID, the 
display is invaluable to network man¬ 
agers for resolving file lockout ques¬ 
tions and performance bottlenecks. 

On-line help and optional abbre¬ 
viations would make using the console 
commands a lot easier. At least the DOS 
function keys could help in repeating 
previously typed commands. Other 
helpful capabilities would include con¬ 
trol of server printers from an autho¬ 
rized workstation and console control 
of printers on another network server. 

If the server is left in an unsecured 
area, it would be useful to be able to 
optionally require console LOGIN to 
execute commands such as CLEAR 
STATION, DOWN, and DISABLE/ENABLE 
LOGIN. This is only a wish list, not a list 
of unfulfilled requirements; the com¬ 
mand set is complete as it is. 

SECURITY RIGHTS 

The sophistication of NetWare is best 
displayed by its security. The structure 
seems unnecessarily complex at first, 
but experienced network managers 
have seen the need for security grow 
as their work groups have become 
increasingly dependent on their PCs. 

Consider, for example, a spread¬ 
sheet that plans salary increases. At first, 
the network-shy department head keeps 



The supervisor oversees all execution within the system. File server requests are 
handled specifically by the network communications process. 


it on a floppy disk. But when changes 
need to be made by another person, he 
is back to exchanging floppies again— 
and these are disks containing critical 
information that should be backed up 
like other shared data. 

File server security is managed in 
four ways: login/password, trustee, di¬ 
rectory, and file attributes. Every user 
must have an ID which is associated 
with him, not a machine (as is the case 
with the IBM PC Network). In this way, 
NetWare offers better security for situa¬ 
tions in which different users share a 
given machine, as is often the case in 
a university microcomputer laboratory 
or an office workroom. 

A user logs onto each file server 
separately; the password is not shown 
on the screen as it is entered. Security 
for each file server is handled indepen¬ 
dently of all others. Users can be aggre¬ 
gated into groups for ease of allowing 
group members privileges to files or di¬ 
rectories. Users or groups who have 
been entrusted with such permissions 
are called trustees. When a user is first 


permitted to log into a server, he is 
powerless until the system manager 
gives him rights in one or more direc¬ 
tories. No native area exists where a 
user may create files until it has been 
explicitly permitted. 

The system manager is the ID 
SUPERVISOR, a very special ID that in¬ 
cludes all rights to all files, directories, 
and passwords on that server. It is not 
necessary, nor is it possible, to add the 
user as a trustee. This is perhaps the 
security system’s biggest weakness. In 
the early days of mainframes, it was 
assumed that system managers would 
have open access within security sys¬ 
tems; however, more mature systems, 
such as Access Control Facility 2 (ACF2), 
have a system of checks on the man¬ 
ager’s privileged accesses. In particular, 
they are logged, and the access logs are 
automatically printed for another man¬ 
ager, say the manager whose area owns 
the data. It may not be desirable, for ex¬ 
ample, for the technical system manager 
of a network in a small company to 
have access to everyone’s personnel in- 
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HATS OFF TO AN 
ASSEMBLY LANGUAGE 


TEACHING SYSTEM 
THAT WORKS. 

Assembly language programming 
isn’t easy, but you don’t have to be a 
genius to learn it. Let your PC teach 
it to you. 

The Visible Computer: 8088 is a 
skillful blend of text and software for 
mastering the elusive skills of assem¬ 
bly language. 

It’s an animated simulation of 
the 8088 microprocessor that lets 
you see with your own eyes how the 
8088 works. You’ll be using it as a 
debugging tool for years to come. 

It’s a tutorial. The 350 page 
manual is more than instructions on 
running the simulator-it may just be 
the best book on assembly language 
ever written. 

It’s 45 demonstration pro¬ 
grams you’ll work through with the 
8088 simulator, from simple register 
loads to advanced interrupt driven 
tone generators and file utilities. 

The Visible Computer: 8088 for the IBM PC 
and compatibles: $69.95. If your dealer doesn’t 
have it, order direct: Software Masters, 

P.O. Box 3638, Bryan, TX 77805. 

(409) 822-9490. Please include $3.00 shipping. 
Bank cards accepted. 

Masters ' 1 



as it executes programs. 


UTILITIES 

FOR 

Turbo Pasca/ Znr.*™^ 


Improve Code Performance 
Find Subtle Bugs 
Automate Tedious Tasks 


Supports Turbo Pascal 2.0 & 3.0 
IBM PC/XT/AT & True Compatibles 
PCDOS 2.X & 3.X 
192K RAM DSDD Drive 


If You Really Use Your 
Pascal Compiler You Need 
These Tools! 


• Pretty Printer 

• Pascal Structure Analyzer 

• Execution Profiler 

• Execution Timer 


Advanced Text Processing 
& Command Automation 


• Pattern Replacer 

• Difference Finder 

• Command Builder 

• File Finder 

• Super Directory 


Where Else Can You Get 
500K of Integrated, Useful, 
Tested, Fully Documented 
Source Code for $95? 


• 140 Page Printed User Manual 

• Quick Reference Card 

• Detailed Programmer’s Manual on 
Disk 

• Complete Turbo Pascal Source Code 

• 6 Bonus Utilities with Source! 

• Tax & U.S. Postage Included 

• Executable only version $55 


MC/Visa Orders TOLL FREE 
(USA) 800-538-8157 x830 
(CAL) 800-672-3470 x830 
Brochures, Questions, PO’s 
call 408-378-3672 
Checks or Money Orders 
TurboPower Software 
478 W. Hamilton Ave., Suite 196 
Campbell, CA 95008 U.S.A. 


INTERNATIONAL REPRESENTATIVES — 
Switzerland: Software Haus 064-512651 
Japan: Southern Pacific Ltd 045-314-9514 
England: The Core Store 0606-45420 
Canada: Software Commodities 416-865-1600 
Holland: SCOS PC-Center 020-106922 
Norway: Polysoft 03-82575 

Turbo Pascal Is a Trademark of Borland International 
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formation. While less all-encompassing 
than ACF2, NetWare’s security is the 
best offered by a LAN. 

A trustee on the network has cer¬ 
tain assigned rights; each directory has 
a mask of rights that limits access to it. 
A trustee’s rights in a directory extend 
to all its child subdirectories unless an 
explicit specification for a particular 
subdirectory appears elsewhere in the 
trustee’s rights. In that case, the new 
specification of rights takes precedence 
for that subdirectory and all of its own 
child subdirectories. The eight types of 
rights are as follows: 

R — Read from open files 
W — Write to open files 
O — Open existing files 
C — Create (and open) new files 
D — Delete existing files 
P — Parental, meaning: 

Create, rename, and erase 
subdirectories 

Set trustee and directory rights 
in these subdirectories 
Set trustee and directory rights 
in the directory 
S — Search the directory 
M — Modify file attributes 
The distinctions among open, read, and 
write permit some very tight specifica¬ 
tions. For example, a user might be al¬ 
lowed to create, read, and write files in 
order to add to a particular directory, 
without being granted access to files 
that already exist in that directory. 
Granting a trustee ROW (read/open/ 
write) rights, but not the search right, 
enables him to access only those files 
for which he knows the name. 

The file attributes controlled by 
the M right are read-write/read-only, 
nonshareable/shareable, hidden, and 
system. The M right also allows the 
following extended information to be 
changed: date and time the file was last 
updated, date the file was last opened, 
and date the file was created. The abili¬ 
ty to change this date and time informa¬ 
tion seriously detracts from the audit- 
ability of the file system and should be 
limited as much as possible. 

The supervisor can assign trustee 
rights to an individual user or a user 
group, and he can assign a user or 
group as having equivalent security to 
another user or group. One special 
group, EVERYONE, indicates just that— 
everyone is a member. Thus, a user’s 
trustee rights are the union of: 

• Rights assigned to the individual ID 

• Rights assigned to the groups in 
which the ID is a member 

• Rights or IDs or groups to which the 
user has security equivalence 

• Rights of the group EVERYONE 
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TABLE 3: NetWare User Interface Commands 


SESSION MANAGEMENT 

NETxOy or ANETxOy 

Establish network connection using x version 
of DOS on y implementation of NetWare 

ATTACH 

LOGIN and LOGOUT 

Use a second file server 

Log into system with security clearance 
and log out 

CASTON and CASTOFF 
SETLOGIN 

Control interruption by messages 

Define a LOGIN script of initial network 
disk drive mapping, optionally execute 

SYSTIME 

programs, check mail, etc. 

Synchronize a workstation’s clock with the file 
server’s clock 

FILE SERVICE MANAGEMENT 

NPATH (MAP in Advanced) 

Map network driver to server directories 

CHKVOL 

LISTD1R 

A network CHKDSK 

Li'st subdirectories and their access privilege 
status 

SHOWDIR 

VOLINFO 

Show the structure of an entire directory 

Display total and free space on network 
volumes 

SALVAGE 

PURGE 

Recover files after they have been erased 
Permanently erase files that have been 
marked for deletion by a previous erase 

LARCHIVE and TARCHIVE 

TRESTORE 

Archive network files to a local drive or tape 
cartridge 

Restore archived files 

UDIR 

MYCON 

Search an entire network volume for a file 
name matching a wild card 

Specify and display access rights to files 

FLAG 

and manage directories, user, and group 
information 

Set file attributes such as share status 

RIGHTS 

Display the effective rights a user has in a 
particular directory 

PRINTER MANAGEMENT AND SPOOLING 

SPOOL 

Redirect output normally sent to a work¬ 
station’s local printer to the network 
spooler and printer 

ENDSPOOL 

QUEUE 

Cancel the redirection and release the file for 
printing 

Display the print queue 

NPRINT 

Directly print a file on a network printer. 

MISCELLANEOUS 


SEND 

USERLIST 

WHOAMI 

HELP 

Send messages 

List network users 

Display user characteristics 

Assistance with system 


Almost all of the commands listed are present in both basic and Advanced NetWare, 
although ATTACH was added for the multiple file servers of the Advanced product. 
MYCON is a powerful program driven by fast and friendly overlaying menus; it is a 
subset of the supervisor’s principal security management tool, SYSCON. 


A user’s effective rights in accessing 
a directory within the network are this 
union, limited by (intersected with) the 
maximum rights mask of the directory 
itself. The final file rights are further 
limited by the read-write/read-only 
attribute. With this attribute set, no 
one can write to the file without first 
changing that attribute. 


Every directory has a maximum 
rights mask, which is initially set to all 
rights. When necessary, the supervisor 
or user with Parental rights can edit the 
mask to prevent trustees from exercis¬ 
ing rights that they otherwise would 
have in that directory. Such restrictions 
apply only to the immediate directory, 
not to subdirectories under it. 


FORTRAN 

PROGRAMMERS 



EVER FEEL LIKE YOUR 
PROGRAM WILL NEVER 
FINISH COMPILING? 

Your valuable time is spent waiting 
endlessly for your programs to com¬ 
pile. As your waiting increases you fall 
further and further behind on your 
FORTRAN project. 

If pride in your work and meeting 
deadlines are important to you then 
you can’t afford to be without F77L 
any longer. With F77L we have not 
only developed an unbelievably fast 
compiler but we did it without sacri¬ 
ficing features, diagnostics, or the 
speed of execution. This uncompro¬ 
mising attitude is evident in the 
quality and performance of F77L. 
Whether you are downloading from 
mainframes or developing on the 
personal computer, you can 
appreciate the importance of 
compiler speed. 

F77L 

“THE PROGRAMMER’S FORTRAN" 

$ 477.00 

Requires: PC/MS-DOS, 256K, 8087 

TO ORDER OR FOR MORE INFORMATION 


(213) 541-1200 

3 Lahey Computer Systems, Inc. 

] 31244 Palos Verdes Drive West 
Suite #243 

Rancho Palos Verdes. CA 90274 
Serving the FORTRAN community since 1969 
NUMBER TWO IN A SERIES OF THREE 
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MOUNTAINS 

OF STORAGE. 



Now you can satisfy all of your storage needs with one 
trip to Mountain. Upgrade your IBM® AT&T" COMPAQ® 
and compatibles with Mountain's field-proven FileSafe’ M 
disk, tape, and combo systems. All provide 100% compatibil¬ 
ity with DOS 2.1, 3.0, PC IX, UNIX" and XENIX" And all 
come network-ready to support the 3COM Ether Series, 
Novell, Orchid PCnet® NESTAR and STARLAN: 

THE HIGHER ROAD TO HARD DISK STORAGE. 

For additional hard disk storage, choose from Moun¬ 
tain's high-performance internal and external FileSafe 
disks, featuring capacities of 10, 20, 30, 35, 68 and 120 
megabytes* 

CLIMB-UP TO WORRY-FREE TAPE BACKUP. 

If super-reliable tape backup is what you're looking 
for, our 27 and 60 megabyte internal, external or Mini 
Mountain FileSafe tapes set the industry-standard 
for fast, flexible backup of either IBM, AT&T, COMPAQ 
or Mountain hard disks** Each provides full error 
correction (ECC) logic and a wide range of simple, 
menu-driven backup options. 


DISK AND TAPE COMBINED? 

WE LEAVE NO STONE UNTURNED. 

If you need both high-performance disk and tape, 
our FileSafe combo systems combine all the features of 
FileSafe hard disk and tape in one low-cost, compact unit. 

A ROCK-SOLID REPUTATION. 

Mountain's hard-earned reputation among business 
users over the last eight years for responsiveness, innovation 
and reliability means we'll be there when you need us. 

YOU'LL LIKE THE VIEW. 

Whether it's disk, tape, or a combination of the two, look 
to Mountain for the industry's widest range of proven, high- 
performance storage upgrades. 

For more information and the name 
of your nearest Mountain dealer, call: 

1-800-458-0300 

(in Calif., 1-800-821-6066) 



ountain, 

K OF PERFORMANCE 

See us at COMDEX Booth # 1838 in Main Hall” 


Every capacity not available for some computer models. Contact your dealer or call 
Mountain for details. 

qic4i 


*QIC 24 interface; 450,000 installed in over 
90% of all systems worldwide. 




" registered trademarks and " trademarks of Mountain Computer, Inc., American Telephone 
and Telegraph Co., International Business Machines Corp., COMPAQ Computer Corp., 
Microsoft Corp., Orchid Technology, and AT&T Bell Labs. ! ?1985 Mountain Computer, Inc. 


Mountain Computer, Inc., 360 El Pueblo Road, 

Scotts Valley, CA 95066, (408) 438-6650, TWX 910-598-4504. 

Mountain East Coast Office: (404) 441-7661. Australia: Data Peripherals 02-888-5733. 
Canada: ParityPlus, Inc. (416) 673-3321. France: Compusol 01-530 07 37. 

Spain: Chip Electronica 03-201-2266. Sweden: Nordic Data 08-730 50 50. 

Switzerland: CPI S.A. 022-436800. West Germany: Distec Datensysteme 6174-23-081. 

Fora 28" x 36" poster (suitable for framing) of “Sunrise at the Grand Tetons in Wyoming;' 
write Mountain Computer, Inc. 
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For example, consider a user SUE 
who is a member of GROUPA and 
GROUPB. Because SUE is a member of 
GROUPA, she has ROW to directory 
PAYABLES. Because she is a member of 
GROUPB, she has RWOCS. Because she 
is SUE, she has RWOCM. Her effective 
rights for directory PAYABLES is the 
union of these rights, or RWOCSM. But 
if subdirectory LETTERS has a rights 
mask RWOCDPS (omitting M), she can¬ 
not change attributes of files in that 
subdirectory. If a different subdirectory 
SUSPENSE of directory PAYABLES has a 
file called LONGTERM.DAT with the at¬ 
tribute read-only, SUE could write to it 
if she first changed its attribute to read- 
write, which she can do because she 
has the M right in directory PAYABLES. 

SYSCON AND MYCON 

Security rights, trusteeships, file attri¬ 
butes, ID creation, group memberships, 
equivalences, and directory manage¬ 
ment are all handled in a single menu- 
driven program in Advanced NetWare. 
Two versions are present, SYSCON for 
the supervisor and MYCON for users. 
MYCON, a subset of SYSCON, primarily 
eliminates the user ID and group cre¬ 
ation function. Most other functions, 
however, can be performed if the user 
is a suitably powerful trustee. 

Basic NetWare uses the commands 
GRANT, REVOKE, TLIST, FLAGDIR, 
MAKEDIR, RENDIR, ERASEDIR, GROUP, 
MAKEl T SER, PASSFDC, and PASSWORD 
to perform these operations. The menu- 
driven versions are much easier to use 
because they help the user or super¬ 
visor remember the security structure 
and command options. The old com¬ 
mands should be retained by Novell be¬ 
cause it is often convenient to put com¬ 
mands into a .BAT file for frequently 
performed operations. (The last four 
commands in the above list were elimi¬ 
nated in Advanced NetWare VI.0.) An 
example is a monthly close of accounts 
in which a new subdirectory might be 
created, file attributes set, and old files 
archived. The group membership con¬ 
cept does, however, limit the need for 
the repetitive operations needed to give 
a new employee proper rights. 

The SYSCON primary menu is 
shown in photo 1. The user operations 
supported include creation and deletion 
of IDs and passwords, the definition of 
equivalences, trustee assignments, speci¬ 
fication of group memberships, and 
display and control of disk space use. 
Photo 2 shows trustee display and 
assignment; the display can be edited. 
Photo 3 shows the groups of which 
user $ACSPJC is a member. 


TABLE 4: NetWare Console Comtriands 


SESSION MANAGEMENT 

CLEAR STATION 

DOWN 

Disconnect a network user 

Shut down the file server 

ENABLE LOGIN 
and DISABLE LOGIN 
BROADCAST 

Control access 

Send messages to all users 

SEND 

Send messages to stations by station number 

FILE SERVICE MANAGEMENT 


MOUNT and DISMOUNT 

Pack to change a removable volume 

PRINTER MANAGEMENT AND SPOOLING 

CHANGE QUEUE 

FORM CHECK 

Change the order in which queued files are 
printed 

Align continuous-feed paper 

FORM SET 

KILL PRINTER 

Form feed the printer 

Stop a printer and erase all jobs from its 
queue 

QUEUE 

REROUTE PRINTER 

REWIND PRINTER 

Display print jobs 

Reroute all print jobs to another printer 

Back up a printer the specified number of 

START PRINTER 

pages 

Restart a stopped printer 

MISCELLANEOUS 


CLEAR MESSAGE 

CONSOLE 

Clear the message line on the console screen 
Switch a nondedicated file server from local 
DOS mode into console mode 

DOS 

MONITOR 

OFF 

SET TIME 

TIME 

Switch a nondedicated file server from 
console mode into local DOS mode 

Display network activity for a six station group 
Cancel the MONITOR display 

Set the server date and time 

Display the server date and time 


NetWare’s printer management is excellent. The console QUEUE command 
indicates priority, number, directory area, file name, and release time for each job 
in the queue, and shows the printer status. CFIANGE QUEUE enables the server 
operator to alter the position of jobs in the queue. This full function is especially * 
valuable when fast printers or laser printers are shared among groups of users. 


TABLE 5: LAN Performance Comparison—DBMS 



All timings represent the number of seconds to process 100 database records on a 
PC/XT. Both tests were performed on one workstation in a four-workstation con¬ 
figuration, while the other three stations performed other applications. 


The group operations allow the 
management of group lists and group 
trusteeship. Group composition can be 
changed using either the user or group 
SYSCON menu, but the display orienta¬ 
tion is different: the user menu shows 
the groups to which one user belongs, 
the group menu shows which users are 
in a particular group. Photo 4 shows a 
group list; selecting a group name on 
this menu would show its composition. 


The directory menu allows the dis¬ 
play of directories, directory trustee 
lists, file attributes and information, and 
the maximum rights mask. Photo 5 
shows the directory’s owner, creation 
date, and rights mask. Photo 6 shows 
the trustees of directory PUBLIC/DOS20 
on volume SYS. Rights can be changed 
here or on the user menu. 

The NetWare server menu is also 
an important SYSCON option; it displays 
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This menu is for the system supervisor. From it he may 
create and delete IDs and passwords and assign trustees. 


PHOTO 2 : Trustee Display and Assignment 


$AC88C1 


[ 17MB91 


Avail 


Full 


Birectories in yfcicfc User Appear* as a Trestee 





SYS: ACS/WORD 

"iSSSre ] 


SYS: NAIL/170889 

[RWOCD Sf» 


SYS:PUBLIC/DOS20 

IR 0 S 1 


The member of a user group is called a trustee ; as shown 
above, he has assigned privileges to certain directories. 


PHOTO 3: User’s Group Assignments 


PHOTO 4: Server Group List 



umt *csr jc 



1 1 
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Groa** MM on this Nvtmre File Server 




This menu lists the groups to which user SACSPJC belongs; 
he may have a security equivalence to other groups. 


The composition of the groups in a server can be changed 
on either the user or the group SYSCON menu (above). 


a list of internetwork servers and their 
specific network numbers. This menu is 
a likely place for Novell to integrate the 
management of several file servers and 
to make security in such a situation 
more homogeneous. 

NetWare’s security is the most com¬ 
plete of any currently popular LAN. The 
proprietary operating system and file 
structure used in file servers make data 
even more secure; even booting DOS 
on that server does not provide access 
to the data. In university applications, 
security has been sufficient to run an 
academic lab and departmental offices 
on the same file server. With improved 
auditability through limiting the role of 
the SUPERVISOR, keeping optional ac¬ 
cess logs of critical files, and not allow¬ 
ing file information to be changed, 
NetWare security would be compar¬ 
able to mainframe security systems. 


ELECTRONIC MAIL 

An electronic mail system is included 
free with NetWare and Advanced Net¬ 
Ware. It was once sold as a separate 
product. NetWare EMS is friendly, with 
good help screens. It uses the security 
system for designating receivers. Mes¬ 
sages are created easily, but EMS is 
command driven and often welcomes 
verbose English-like commands, similar 
to the HELP system. The command 

LIST ARCHIVED MAIL FROM ANYONE IN 
ACCOUNTING 

gives an indication of EMS’s power: it 
would permit the user to look at old 
mail, selecting it by sender or receiver 
user ID or group. The down side is that 
the command is long and cannot be ab¬ 
breviated. Users can send any file as a 
piece of mail, even a program. This is a 
useful alternative to granting another 


user trusteeship rights to an otherwise 
protected file. Nevertheless, EMS lacks 
important features, making it difficult to 
use. It would be improved by some 
added capabilities, including: 

• Return receipt or some other 
acknowledgment of receipt 

• Ability to conveniently reply to a re¬ 
ceived item without including the text 
of the original item 

• Search of old mail by either subject 
or content 

• Ability to print mail neatly, other than 
by screen or file extraction 

• Integration of the mail system in a 
multiple server. The user currently 
has to run MAIL on the server where 
he wants to send a message. 

• Access by hot-key or by a multitasking 
operating system, so that both mail 
and some other application can be 
handled concurrently. 
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PHOTO 5: Directory Display 


PHOTO 6: Trustee Directory 


N»• tu.iri- ::.-i 



The primary information displayed for a directory under 
examination is the owner name and maximum rights mask. 


If. Nr; tU <w»; Server-: SHRUKH1 


SVS:PU 

lirectory Under Exes{nation 

BLICSDOS20 

r 

1----I 


ira 

F\K 'User) [RUOmPSMIl 

$ACSRHA (User) UW0CDPSH] 
SACSSC1 (User) [R 0 SI 
5LPADJS (User) [RM0CDPSI1] 
SLPADRL (User) [R 0 S ] 
$LPAJLA (User) [R 0 SI 
ACS (Group) [RMOCDPS ] 
HICR0-TEtf1 (Group) [R 0 S3 
PC-RET WORK (User) [R 0 S3 

1 1 


User rights for directory PUBLIC/DOS20 can be changed 
either on the trustee menu (above) or on the user menu. 


NETWARE, THE PERFORMER 

NetWare is strongest in the areas of 
security and performance. According 
to a Novell dealer’s newsletter called 
LanTimes, Belmont Laboratories, an 
independent testing facility owned by 
Ziff-Davis Publishing Company, tested 
13 LANs running both their native soft¬ 
ware and NetWare. The performance of 
every LAN improved when running 
NetWare, in both programming and 
DBMS applications. A sample of the 
results is shown in table 5. 

NetWare uses three techniques to 
reduce the processing time of file serv¬ 
er I/O requests: hashing of directories 
greatly reduces file look-up time; disk 
caching keeps copies of frequently ac¬ 
cessed disk sectors in the memory of 
the file server, improving access time 
(cache size is determined dynamically 
by the memory available in the file 
server); and elevator seeking utilizes 
the current position of the disk head to 
influence the ordering of disk read- 
write requests, reducing seek time. 

The NetWare documentation con¬ 
sists of a user handbook and a system 
guide; both are complete and profes¬ 
sional reference manuals. The many ex¬ 
amples are noteworthy aids in explain¬ 
ing, for example, the somewhat com¬ 
plex NetWare security options. 

A third document is needed, how¬ 
ever—a guide for the user who has 
been set up on the network by a super¬ 
visor and needs to understand some of 
the product’s capabilities, but not all. 
The current documentation’s statement 
that, “A User Handbook should be pur¬ 
chased and kept at each workstation,” is 
true only if all users are power users 
who want to have extensive knowledge 
of the network. The manual also says 


that “The novice network user should 
learn the SETLOGIN command as soon 
as possible.” Again, this is not necessary 
if the supervisor is doing a good job. 

This suggested guide could be 
brief, so as not to be intimidating. It 
could define NetWare commands such 
as SPOOL and MAIL, yet not be redun¬ 
dant with on-line HELP. This manual 
could be similar to the Disk Operating 
System User's Guide included with DOS 
2.0 and later, but might include a sec¬ 
tion to be completed by the supervisor 
describing the user’s initial setup, 
SETLOGIN, and trusteeships, possibly 
by a fill-in form, initially supplied as a 
file on the distribution diskettes. Such a 
manual would help the sophisticated 

NetWare offers rich 
function, flexibility, and 
compatibility with major 
hardware and software. 


NetWare package to maintain its sim¬ 
plicity in the eyes of the user. 

Installation of NetWare is generally 
performed by a dealer; for the cour¬ 
ageous, the installation and mainte¬ 
nance section of the system guide for 
Advanced NetWare is 190 pages long. 
Yet the process is not inherently com¬ 
plex. The section is lengthy because it 
covers many different fixed disks and 
PC compatibles that NetWare supports. 
It also offers the supervisor complete 
information on creating a friendly envi¬ 
ronment for users, setting up diskless 


workstations, reducing file server disk 
fragmentation, and using a file server as 
a workstation (explaining the many 
restrictions that are involved.). 

NetWare provides the installer or 
manager of a network with an abundant 
set of tools that enable him to set up a 
sophisticated system. In addition, it of¬ 
fers rich function, flexibility, and com¬ 
patibility with major hardware and soft¬ 
ware products. Its security is in a class 
by itself, and it performs at, or nearly at, 
the top of all industry benchmarks. 

Novell’s offering is clearly the 
LAN operating system leader for the 
medium-to-large office with five or 
more networked PCs. Its cost, in combi¬ 
nation with the product’s complexity, 
may prompt the smaller office to look 
to other vendors. Yet, NetWare should 
be considered if the company expects 
to grow significantly. A simpler guide 
and uniform presentation of user 
commands by means of pull-down or 
hot-key menus would make it easier 
to use; this currently depends solely on 
a properly supervised setup. Look for 
Novell’s NetWare to exhibit a quality 
evolution as a product at the forefront 
of the LAN movement. 

NetWare: $1,495 
Advanced NetWare: $1,595 
Novell, Inc. 

1170 N. Industrial Park Drive 
Orem, UT 84057 
800/453-1267; 801/226-8202 
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PERFORMANCE FLEXIBILITY USER INTERFACE 


You would expect this kind of performance 
from a data base management system cost¬ 
ing hundreds of dollars more! 

GP-Tools provides you with the complex 
computational capabilities required to man¬ 
age a variety of user-defined data types. 

Handles up to fifty fields per record. 
Maximum record size of 1920 bytes. 

File size limited only by hardware configu¬ 
ration. 

Instantaneous screen displays. 

Data retrieval in a fraction of the time found 
in other systems. 

Password option for each master view or 
subview to give maximum data retrieval and 
update protection. 

Data encryption to prevent unauthorized 
peeks at the data file contents. 

Up to 99 subviews of a pre-defined master 
view. 

GUARANTEE 


We feel as strongly as you do that a product 
should be of benefit to the user. It should 
help to increase productivity and not frustrate 
the user in the process. 

If you are not satisfied with GP-Tools, return 
it to us for a complete refund. 

We offer this policy because we are a no- 
nonsense company. We are aware that 
because GP-Tools is not copy-protected, it 
can be copied and then returned for a refund. 
You have placed your trust in us to bring you 
the price and performance that today’s tech¬ 
nology demands, and we place trust in you. 


No more complex and frustrating installa¬ 
tions or setups! 

Fixed disc users need only to copy the pro¬ 
gram discs to their desired directory or sub¬ 
directory and begin executing GP-Tools. 

Floppy disc users can begin executing GP- 
Tools right away. 

No need for disc ‘swap-outs’ or returning to 
the operating system when you want to move 
from GP-File to GP-Print. 

GP-Tools allows your master view data file to 
grow as your requirements grow. Redefine the 
master view when more information storage 
fields are required or when you no longer 
need an existing field. 


PRICE 


There are no strings attached to GP-Tools. 
When-you buy your first copy of GP-Tools, 
just fill out and return the registration card 
to us. You will be placed on our GP-Tools 
newsletter mailing list. The newsletter pro¬ 
vides you with timely information on utiliza¬ 
tion and application development strategies. 

You will also receive update notices as well 
as the updates (update charges will be listed 
in the update notice). 


Up and running within a matter of minutes 
instead of months. 

Stop floundering in unfamiliar territory. GP- 
Tools provides continuity in function key 
assignments and screen displays. 

Each display provides a list of available 
actions so that you never feel lost or trapped. 

Complete help facilities provided throughout 
... should you need them. 

Look at your data file attributes either graphi¬ 
cally or statistically! (No graphics card 
required!) 


TECHNICAL 

SUPPORT 


Allen-Harris Industries, Inc. believes that a 
company should stand ready to assist its 
customers without charging them a subscrip¬ 
tion fee for technical support. 

If you have any questions about the oper¬ 
ation of any GP-Tools product just pick 
up the phone and call us toll-free at 
1-800-821-2165 and our technical support 
personnel will assist you. 


Order GP-Tools at $69.95 by calling toll-free: 1-800-821-2165 
(In Florida, call collect: 305/657-1144) 

Major Credit Cards Accepted 


©1985 Allen-Harris Industries, Inc. 



ALLEN-HARRIS INDUSTRIES, INC. 

130 UNIVERSITY PARK DRIVE - SUITE 185 
WINTER PARK, FLORIDA 32792 

TELEPHONE 305/657-1144 GP-TOOLS a division of Allen-Harris Industries, Inc. 

CIRCLE 135 ON READER SERVICE CARD GP-TOOLS includes GP-File, GP-Print ancfGP-Utility. 
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Low power 

omplete hard disk kit $395 


Comes complete with virtually the 
identical controller that’s in the 
IBM®XT, and Xerox® warranties the 
hard disk for one year 


G 


uaranteed 100 percent IBM PC compatible 


How can we offer this fantastic 
price? Simple. We buy in such 
volume that even the most ava¬ 
ricious hard disk businessmen 
understand they have to give us 
the best price possible. We could 
pocket the difference, but we 
don’t. 

Instead, we put the extra 
profit into our testing facilities. 
That’s why Xerox guarantees our 
$395 10 megabyte hard disk for 
one year. 

Xerox knows, as our cus¬ 
tomers know', that we have an 
extensive testing program. Here 
is what we contribute toward giv¬ 
ing you the maximum hard disk 
performance. ______ 


Best Drives Available 


First, we buy the best drives 
available. Sounds trite, doesn’t 
it? I mean, a drive's a drive— 
right? Hardly. You should see 
some of the junk we get in our 
labs. Some have such high fail¬ 
ure rates that we even ques¬ 
tioned our own $10,000 hard disk 
tester. But when we tested other 
manufacturers' drives we were 
assured that our equipment was 
fine, which just confirmed that 
the bad hard disks were not only 
bad—they were real bad. 

But that's just the weeding out 
process. We then take each drive 
that we’ve put through our tester 
and test it again with the control¬ 
ler you’ve requested. We call this 
a '"tested pair.” _ 


DOS Doesn't Do It 


In case you’re thinking that all 


this is an unnecessary duplica¬ 
tion of what DOS does for you, 
let me explain the disk facts of 
life. 

If DOS did what you may 
think it is supposed to do when 
you format the disk, DOS would 
map around these bad areas. 
Unfortunately, DOS doesn’t do 
this. 

DOS 2.0 and 2.1 can’t enter 
the bad tracks. DOS 3.0 can, but 
only on the IBM AT. Unfortu¬ 
nately, as the press has so well 
documentated, the AT’s hard 
disk develops bad tracks later 
on. 


We do what DOS can't 


We believe the problem is so 
bad, we use a software program 
that performs a powerful test of 
your disk drive on all of the IBM 
or IBM compatible computers— 
PCs, XTs, and ATs. Our format 
takes hours to analyze the disk. 
But when we finish, you know 
that the bad tracks are really 
mapped out so you won’t write 
good data that will disappear 
into a black hole. We even send 
you a printed statement of our 
test results. 

Our software allows you to 
type in the bad track locations 
from the list supplied by the 
manufacturers, so you’ll never 
write good data to them—even 
if DOS didn’t identify them as 
bad. The software even lets you 
save the location of these bad 
sections to a file, so that you can 
reformat your disk without 
spending hours retesting. 


We even include a program 
that will give you continuous 
comments on the status of your 
hard disk. No more waiting for 
that catastrophic failure. 


Average Access Time 


As you might suspect, some hard 
disks are faster than others in 
their ability to move from one 
track of data to another. The 
time it takes the hard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the “average access 
time.” 

The first generation of 10 meg¬ 
abyte hard disks had average ac¬ 
cess times of 80-85 milliseconds 
(msec). But computer users love 
speed, and guess what—the av¬ 
erage access time for the new 20 
megabyte hard disk in the IBM 
AT is only 40 msec. (We sell an 
AT equivalent with only 30 msec 
access time!) 

There are some legitimate rea¬ 
sons for the shorter access time. 
It’s particularly helpful when 
there are multiple users on the 
same hard disk. It’s also impor¬ 
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed, there’s always that ST 506 
interface which won’t let data 
transfer from the hard disk to the 
computer any faster than 5 me¬ 
gabits/second. We’ve bypassed 
that choke hole, too. If you want 
the functional equivalent of a 
Ferrari with a turbocharger, or¬ 
der our 10 Mbit per second 100 


megabyte hard disk with 18 msec 
of average access speed. 


Compatibility 


To be sure that your hard disk is 
100 percent compatible with the 
IBM XT you don’t need to bu> 
the same hard disk that’s in the 
XT. You can’t even be sure whai 
brand hard disk it is because 
IBM, like Express Systems, goes 
into the marketplace and buys 
hard disks from several vendors. 
However, they buy their XT 
hard disk controller from only 
one vendor—the same one we 
do. 

You can buy the IBM XT con¬ 
troller from IBM for $495 or you 
can buy from us, the functional 
equivalent, manufactured by the 
same company that makes it for 
IBM for only $195. Is it the ex¬ 
actly identical IBM XT control¬ 
ler? No, it’s better. First, it takes 
less power, and secondly, it can 
control from 5 to 32 mega¬ 
bytes—the IBM controller can 
work with only 10 megabytes. It 
is 100 percent IBM XT compati¬ 
ble, and 100 percent is 100 per¬ 
cent. If you want to save a slot, 
we carry a version that lets you 
operate two hard disks and two 
floppy disk drives. 


More than 32 Megabytes 


You can operate with more than 
32 megabytes (the limit of DOS) 
through the use of “device driv¬ 
ers.” Express Systems can supply 
you with device drivers for our 
hard disks for over 32 megabytes 
formatted. But, if you don’t have 
individual files, or databases that 
are large, you might want to con¬ 
sider one of our controllers that 
can divide our 65 megabyate 
(formatted) hard disk into two 
equal volumes of 32 megabytes 
each. 


Reliability 


We offer you a choice between 
iron oxide and plated media— 
the stuff that covers the hard 
disk and gives it its magnetic 
properties. Iron oxide is,—well 
it’s rust. If you inadvertently 
joust your disk, you may cause 
the low flying head to dig oul 
some iron oxide. A little rust 
flake can ruin your whole day. 
Plated media is more resistant tc 
damage, and if it happens, less 
data is lost. 

We offer both types of hare 
disks. The iron oxide is oldei 



IBM* is a registered trademark of the International Business Machines Corporation. Express Systems, and Express Certified 555 are trademarks of Express Systems, Inc. 
























technology, and quite frankly, 
manufacturers understand it bet¬ 
ter. Their better understanding, 
combined with some of the spe- 
:ial head locking mechanisms, 
gives us peace of mind when we 
sell you one. 


Power 


Hard disks consume power. Our 
small, half-high hard disks con¬ 
sume so little power that you can 
use them with your existing IBM 
PC power supply. If you plan to 
use lots of slots, you’ll want to 
increase your power supply to be 
safe. We"offer the same amount 
af power for your PC that comes 
in the XT. 


Our Customers 


Some folks just never feel com¬ 
fortable buying mail order. They 
forget that Sears began as a mail 
arder house or that IBM is now 
nto mail order. But, if it helps, 
here is a partial list of customers 
vho have felt comfortable to buy 
from us. 


IBM 

American Express 
U.S. Army 
AT&T (Bell Labs) 
Bausch & Lomb 
Xerox 


Sears 

Honeywell 

MIT 

RCA 

Lockheed 

Sperry 


Easy to Install 


[f you’re like most of us, raised 
an the boob tube rather than the 
3reat Books, you’d rather see 
:he movie than read the book. 
Weil, now you can choose to 
*ead our installation manual or 
for only $9.95 more, you can get 
i VHS or Beta video cassette 
showing the simple steps for in¬ 
stallation. 



Warranty 


We offer you a one year war¬ 
ranty on our hard disks—the 
same as IBM on the AT and 90 
lays on the tape drives. (It’s all 
foe manufacturer gives us.) If 




Complete Hard Disk Kits 


Formatted 

MB 


Plated 

Media 


Transfer 

Rate 

5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
10 Mbits/s 


Average 

Access 


PC or PC/XT 


Height 

Vi no 

Vi yes 

l /2 yes 

Full no 

V 2 yes 

Full no 

Full no 

Full yes 

Removable Hard Disk 


msec 

msec 

msec 

msec 

msec 

msec 

msec 

msec 


5 Mbits/s 


msec 


Tape Systems and Subsystems 

Formatted Storage Capacity 
60 Mbytes 

60 Mbytes Subsystem 

21 Mbytes (unformatted) Start/stop Subsystem 24 $ 595 $ 595 

26 Mbytes Floppy Tape® Subsystem 31 $ 749 $ 749 

Controllers 

All of our hard disk and tape controllers are available separately: Please call for prices. 

Subsystem Chassis 

Any of our disk or tape units are available in an external subsystem for an additional 
$250.00. You can mix & match any of our Vi high hard disks or tape drives together or 
add any single full height hard disk. 

Tape Cartridges 

Express Certified 555 foot 310 Hci 14-inch Data Cartridge $35.00 

Power Supply 

130 Watt Power supply $75.00* 

150 Watt Power supply $125.00 

*with the purchase of any drive 


Data 
Transfer 
Rate (k/sec) 


PC or PC/XT 


anything goes wrong with your 
tape or disk drive or hard disk, 
send it back in the box it came in. 
However, we have found that we 
can usually solve the problem 
over the phone. So call first for a 
return authorization number be¬ 
cause we can’t accept any returns 
without it. 


Comes complete 


All Express Systems products 
come complete with the appro¬ 
priate software,tape and/or hard 
disk controllers, and cables 
where required. Hard disks are 
formatted and tested with the PC 
DOS of your choice. All drive 
sizes are formatted capacities. 

If your application requires a 
stacking kit, power splitter ca¬ 
bles, daisy chain cable, or some 
other variation, we’ll supply 
these items at a nominal charge. 
We even ship our hard disks with 
Command Assist™ an on- line 
DOS-like manual to give you 
help with your DOS commands. 



Because we spend so much at¬ 
tention on the front end with en¬ 
suring that our disks will arrive 
in working order, we have a cus¬ 
tomer service department that, 
unlike many of our competitors, 
has little to do. When you need 
us, you won’t get a constant busy 
signal. 

Call our friendly, knowledga- 
ble customer service staff to get 
answers to your questions—be¬ 
fore or after the sale. Our peo¬ 
ple, who know the PC, can talk 
you through the sticky parts, and 
they’ll respond to you quickly. 
Just call us. 


How to order 


Pick up the telephone and call 1- 
800-341-7549, to order. We ac¬ 
cept Master Card, VISA, Amer¬ 
ican Express and Diners Club. 
Or send a cashier’s check or 



money order (We’ll take a 
check, but you’ll have to wait for 
it to clear) and tell us if you want 
one of our recommended config¬ 
urations or you want to mix and 
match yourself. Corporations 
with a DUNS number may send 
purchase orders for quantities 
over five. 



Call Toll Free 1-800-341-7549 Ext. 1300 
In Illinois call (312) 882-7733 Ext. D00 

Express Systems, Inc., 1254 Remington, Schaumburg, IL 60195 



Command Assist is a trademark of Micro Design International 

CIRCLE NO. 143 ON READER SERVICE CARD 
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DATA MANAGERS AS 
DEVELOPMENT TOOLS 


A Data Manager with 

Mainframe 

Compatibility 
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Information Builders, Inc. has squeezed its 
mainframe data manager into a PC 
package; PC/FOCUS will especially appeal 
to those users already familiar with a 
mainframe environment. 

WILLIAM CASEY 


I n the early 1970s a popular database 
joke made its way around computer 
circles. IBM’s major database man¬ 
agement product was (and still is) the 
Information Management System. It was 
a behemoth: a giant system, as complex 
as it was big, difficult and tedious to use 
even by the most experienced people. 
The story was that IBM, in an effort to 
outmaneuver the software companies 
and eliminate their competitive threat, 
was going to put IMS onto a chip, mak¬ 
ing it a part of the computer hardware 
itself, and any potential market for inde¬ 
pendent database software would evap¬ 
orate overnight. The only problem, as 
the story went, was that no one had yet 
figured how to mount and install a 189- 
pound chip on a circuit board. 

The years have reduced the weight 
of the fabled chip somewhat so that it 
now fits the PC. The joke now might be 
how to squeeze such a sprawlingly 
large database management system into 
a microcomputer. Information Builders, 
Inc. has attempted to do so with its own 
IBM mainframe data management tool, 
focus. The micro version is pc/focus, a 
huge chunk of program brought down 
body and soul from IBM mainframe- 
land. The guiding design principle has 
been to give the PC user as many of the 
focus tools and as much of the system’s 
overall power as possible. 

The market to which pc/focus ad¬ 
dresses itself consists of two segments: 
sites that already have mainframe focus 
(primarily companies in the Fortune 
1000), and system integrators who use 
pc/focus as a development engine with 
which to build turnkey or vertical appli¬ 
cations. Its $1,595 price suggests 
pc/focus is not directed at the small 
business or individual PC owner, al¬ 
though it offers very capable retrieval 
and report-writing facilities to users of 


standard microcomputer database man¬ 
agers, especially those with substantial 
production report needs. Its capabilities 
in these areas far exceed those of PC- 
only database systems such as dBASE or 
R:base—of course, so does the price. 

A local area network version of 
pc/focus, to be called Multiuser 
pc/focus, has been announced for gen¬ 
eral distribution. In its initial form it 
will support the Nestar and IBM/Sytek 
networks and features, in addition to 
two nodes, a file server on which the 
user files will live, and a SYNC Machine 
(PC/AT or its equivalent). This setup is 
Information Builders’ mechanism for 
dealing with the traditional shared ac¬ 
cess problems of concurrent update, 
deadly embrace, and recovery from fail¬ 
ure. Information Builders claims that 
this multiuser version will include 
record-level lockout, a feature that is 
absolutely necessary for adequate per¬ 
formance with more than a few users 
accessing one database. 

PC/FOCUS COMPONENTS 

pc/focus presents the user with a large, 
complex set of tools for defining, load¬ 
ing, and using data. With LINK, using in¬ 
cludes intelligent transfer of pc/focus 
files to and from the mainframe focus 
environment. It is a rich system, which 
has considerable depth in most areas 
and which construes data management 
in that term’s broadest sense. 

Once inside pc/focus, the user is 
able to enter various environments. In 
most cases, these environments can be 
accessed interactively or via execute 
files, which are stored collections of 
commands. Each part of the system has 
its own operational nuances, but shares 
a generally similar set of command 
structures. At its highest, or command 
level, pc/focus encompasses: 


A data description language. This allows us¬ 
ers to define pc/focus files that use a 
comprehensive set of data relationships. 
In addition, non-PC/FOCUS flat files (ex¬ 
tracted files from another database sys¬ 
tem) can be defined and used in con¬ 
junction with the system’s report writer. 
A report definition language (TABLE sub¬ 
system). The TABLE facility permits a 
wide range of output formats (including 
DIF files or Lotus 1-2-3 format) to be 
described, catalogued, and generated. 
TABLE is implemented in such a way 
that it can operate as an interactive que¬ 
ry language as well as a formal report¬ 
writing tool. As a regular report writer 
alone, it is without doubt the best in its 
class in the microcomputer world. 

A modest terminal graphics subsystem 
(GRAPH). GRAPH supports four kinds of 
formats. This perhaps is best seen as an 
extension of the pc/focus report prepa¬ 
ration facilities. GRAPH is terminal- 
oriented in the sense that pc/focus in¬ 
cludes no special drivers to support 
graphics printers and/or plotter devices 
other than the HP 7475A plotter. 

Two related end-user languages. These lan¬ 
guages support statistical analysis and fi¬ 
nancial modeling and are also best con¬ 
sidered as extensions to the pc/focus re¬ 
port preparation subsystem rather than 
as separate languages. The financial 
modeling capability is not a spreadsheet 
tool, however. 

SCAN. This facility supports a variety of 
access and update modes against 
pc/focus files. Databases can be exam¬ 
ined and modified (ADD, DELETE, 
CHANGE) one record at a time or ex¬ 
amined in tabular format. Although 
pc/focus has no built-in, syntax-driven 
query language (for example, no QUEL 
or SQL), SCAN provides an approxima¬ 
tion to this kind of functionality: data¬ 
base records can be displayed based on 
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PC/FOCUS 


selection criteria expressed in a format 
such as the following: 

LOCATE AUTHOR NAME CONTAINS SCI 
AND CITY EQ ATLANTA 

A maintenance language. This permits defi¬ 
nition of so-called modify procedures to 
load, retrieve, and update data. The lan¬ 
guage elements in these procedures are 
generally shared with those available in 
the report writer and elsewhere in 
pc/focus. Extensions to the basic line- 
oriented and batch transaction-oriented 
character of modify procedures result 
in facilities to work with screens as a 
whole. These facilities are encompassed 
in pc/focus’s Interactive Entry Language 
(FIDEL). Related as well to modify pro¬ 
cedures is the Dialogue Manager, a 
macro-substitution language that allows 
runtime specification of variables into 
stored pc/focus procedures for repeti¬ 
tive use. The Dialogue Manager is, how¬ 
ever, more of a superset of the modify 
procedure language than it is a separate 
entity; the result is stored dialogues 
containing lines of pc/focus commands 
in addition to a structure permitting 
testing and runtime branching within 
the dialogue/super-procedure itself. 

Also available is a user-structured lan¬ 
guage facility. This permits database ad¬ 
ministrators or applications builders to 
define language elements, inventing 
new keywords for vertical end-user 
implementations or other purposes. 
FOCTALK. Last, and perhaps least, is 
FOCTALK, a set of four front ends to 
pc/focus. These include LINK, which al¬ 
lows intelligent connection with main¬ 
frame focus for two-way file transfer. 
Both asynch and 3278/79 bisynch (via 
the IRMA board) are supported. FILE- 
TALK and TABLETALK are menu-driven 
aids that use colors and window-like 
sections of the screen to generate 
pc/focus file definitions (FILETALK) and 
report specifications (TABLETALK). In 
each case, the end result of one of 
these sessions is a file of pc/focus file 
definitions or report descriptors. The 
fourth front end is a text editor called 
TED. It is a variation of XEDIT, a full¬ 
screen editor available under IBM main¬ 
frame’s CMS operating environment. In 
its favor, TED supports multiple file 
windows and other niceties; on the 
other hand, it is very mainframe-like, it 
borders on slowness, and it is terribly 
under-documented, pc/focus documents 
no formal method for users to substi¬ 
tute their own editor for TED. However, 
the same result was achieved by estab¬ 
lishing a function key with a value of: 

DOS EDIX c: \focusdir\ < 1 >. 


All of these FOCTALK pieces claim 
to be based on artificial intelligence, 
apparently because they prompt the 
user to perform powerful tasks with 
pc/focus. That is mostly a marketing 
ploy, however; FOCTALK is simply an 
adequate menu system. It does not 
eliminate the need for the pc/focus user 
to learn in detail the specifics of the 
environment and its basic commands. 

pc/focus is provided on 11 floppy 
disks plus a red-dot activator disk that 
must be present in the A: drive when 
the system is booted. The red-dot disk 
is a primitive form of protection, out of 
place in a product as sophisticated as 
pc/focus claims to be. The installation 
procedure for pc/focus is merely to 

1/5 $1,595price suggests 
PC/FOCUS is not directed at 
the individual PC owner, 
but it offers capable retrieval 
and report-writing facilities 
to users of microcomputer 
database managers. 


copy the contents of all the diskettes 
into a single directory of the target ma¬ 
chine’s hard disk and then to invoke 
the program INSTALL, all of which is 
completed in a few seconds. 

The system occupied just less than 
4 million bytes of hard-disk space on 
the PC/XT used to test it for this article. 
An additional 300,000 to 1 million bytes 
is required for pc/focus work space. For 
many users this means taking a careful 
look at the contents of their secondary 
storage, pc/focus would fit most com¬ 
fortably on a PC with at least 20MB of 
hard-disk storage available. 

This is a resource-consumptive 
product. It requires a minimum of 
512KB of memory to run at all (re¬ 
ferred to as standard mode), but the 
user is encouraged, in the interest of 
better performance, either to run 
pc/focus on a 640KB machine {en¬ 
hanced mode), or to install an addi¬ 
tional 512KB memory board available 
from Information Builders to bring a 
256KB machine to a total of 768KB of 
memory {enhanced + mode), pc/focus 
also will take advantage of the 8087 co¬ 
processor chip if it is present in the 
user’s machine. 


Moving from pc/focus’s command 
level to its various designated environ¬ 
ments, such as for reporting, graphics, 
and data definition, is not especially dif¬ 
ficult. However, during testing, the sys¬ 
tem occasionally would pause, appar¬ 
ently awaiting a response (its prompt of 
> instead of >> tells the user that 
much), but it gave no clue about what it 
wanted. In most such cases, entering 
End (sometimes two or three times in 
succession) would return the system to 
the command level. 

Procedures or subcommands that 
are executing are supposed to be 
stopped by pressing Ctrl/Break, then KX 
(for kill execution), but this simply 
does not work. Information Builders ex¬ 
plained that pc/focus is difficult to stop 
executing without canceling. Canceling 
requires two Ctrl/Breaks and returns 
the system to DOS, not back to where it 
was before execution was cancelled. 

A command-level line entered in 
error can only be corrected by retyping 
the entire line, and the last command 
issued cannot be repeated at the com¬ 
mand level, pc/focus supports typing 
ahead at the command level, but some 
of the subsystems (SCAN, TED) do not. 

One attractive feature of pc/focus 
command level is that a line entered in 
the form “DOS dos command” provides 
the user with access to nearly all of the 
normal DOS operations. This is useful 
for copying, renaming, and directory re¬ 
quests, and it is certainly preferable to 
systems that use pseudo-DOS com¬ 
mands, each of which has extra syntax 
that many users might find difficult to 
remember. In addition, with this facility 
some programs (EDIX, MultiMate, and 
Lotus 1-2-3, for example) can be run di¬ 
rectly under pc/focus. 

DOS 2.0 file path names are not 
supported, even in the recent release of 
pc/focus. A very mainframe-like 
FILEDEF command allows assignment 
of logical data file names to particular 
physical files (each can have differing 
drive assignments), but the user must 
have the current directory set at the 
correct level for the drive when the 
system endeavors to open a data set. 

pc/focus has no print drivers and 
no way to send control codes to the 
printer for changing font size or color. 
Only LPT1 is supported. 

PC function keys are user-assign¬ 
able at the command level in pc/focus. 
The statement “LET !n = ...” makes the 
designated key equivalent to a line of 
text. These function commands also can 
contain embedded variables with values 
for which the system will prompt at ex¬ 
ecution time. A file named PROFILE. 
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Buy Mouse 
Paint Free* 




Now when you buy the Microsoft' Mouse, you get a 
dazzling new color paint program, PC Paintbrush" free. 

PC Paintbrush supports a host of graphics cards (in¬ 
cluding the new IBM’ EGA and Hercules" Graphics Card) 
and over 30 printers and plotters. 

Microsoft Mouse is the 
high performance 
mouse for the IBM 
Personal Computers. 

It puts the power to 
run Microsoft: Multiplarf, 

Lotus’ 1-2-3,* Microsoft Word and other popular programs 
in the palm of your hand. It’s available MICROSOFT, 
in serial and bus versions. Hish B ”' om ’ ance Sbftware ' 

So why monkey around with any other mouse. For 
the name of your nearest Microsoft dealer, call (800) 
426-9400. In Washington State 
and Alaska, call (206) 828-8088. 

In Canada, (416) 673-7638. 



Microsoft and Multiplan are registered trademarks and The High Performance 
Software is a trademark of Microsoft Corporation. Lotus and 1-2-3 are 
registered trademarks of Lotus Development Corporation. IBM is a registered 
trademark of International Business Machines Corporation. Hercules is a 
trademark of Hercules Computer Technology. PC Paintbrush is a trademark 
of ZSoft Corporation. 




PC/FOCUS 


TURBO 

PASCAL 

PROGRAM GENERATOR 


The GTP Program Development 
System produces Turbo Pascal 
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FIGURE 1: Data Hierarchies 



Each C segment has a key value refer¬ 
ring to one A. A view can be described 
to PC/FOCUS encompassing all three 
segments: those fields in segments B 
and C plus an attached virtual seg¬ 
ment A. This technique also works if 
each A has many C segments. C is then 
a logical child to A instead of a logical 
parent, which it is in this figure. 


FEX, if present, will be executed at sign- 
on so that function keys and various 
other defaults (LINES/PAGE, PANEL 
width, screen PAUSE option) can be set. 

Within each of the pc/focus envi¬ 
ronments, function keys are generally 
assigned by the system, but the capacity 
is supported in some instances for 
users to add a few of their own. 

DATA DEFINITIONS 

pc/focus is driven from an hierarchical 
data model; relationships are prede¬ 
fined at design time, and data are 
viewed according to a tree-structured 
hierarchy, much like IBM’s mainframe 
IMS. Databases also can be designed to 
include network structures. 

The basic aggregate of pc/focus 
data is the segment , consisting of one or 
more field definitions. Every segment 
except for limited-use cases must have a 
designated key or set of keys, and these 
fields must appear first in the segment. 
Key fields are by definition indexed in 
pc/focus, and the user is not free to 
create and eliminate indexes on-line; 
such operations must be done with the 
pc/focus restructure utility. Within a file, 
however, it is possible to establish and 
maintain a hierarchical structure of 
repeating segments. 

Views of the database, as shown in 
figure 1, can be described encompass¬ 
ing more than the single hierarchy con¬ 
tained in one file. In other words, logi¬ 


cal relationships can be established 
linking more than one physical data¬ 
base. These relationships are main¬ 
tained by pc/focus for the user. Cross¬ 
file references are established on the 
basis of a key and the target segment in 
the corresponding database must be in¬ 
dexed on the redundant field. Indexes 
also are updated automatically by 
pc/focus at all times. Database views can 
be turned upside down in the sense 
that what normally would be a depen¬ 
dent segment becomes—in a specific 
view—a top-level or root segment, and 
all other logically connected segments 
appear subordinate to it. 

pc/focus is capable of describing 
and supporting many levels of repeating 
groups—long anathema to relational 
data models. It also establishes pre¬ 
defined relationships only between in¬ 
dexed fields—equally unrelational. 

How, then, can Information Builders 
claim that its product is a fully relation¬ 
al system? It gives this directive: do not 
define files with more than a single seg¬ 
ment and use the pc/focus JOIN com¬ 
mand to combine files at query and/or 
report preparation time. While this is 
technically accurate, the JOIN function 
actually is a weak command that com¬ 
bines only whole files of data (no 
WHERE or FOR clauses as in Ingres, 
Oracle, or even dBASE) and has its own 
set of indexing and other prerequisites. 

Even though the term master dic¬ 
tionary> emerges repeatedly in the 
User's Manual , pc/focus lacks a centrally 
maintained set of definitions. Instead, 
each file is defined by means of a series 
of file, segment, and field descriptors 
that must be present in a file called file- 
name.MAS. Data corresponding to the 
description are in a separate hie and 
the system can be directed to different 
physical hies, each with a common 
.MAS description. 

Figure 2 shows the hie definition 
statements used to describe the Author 
segment of the sample editorial data¬ 
base developed by PC Tech Journal to 
evaluate database managers. (For a 
complete explanation of the sample ap¬ 
plication, see “Sample Application Spec¬ 
ifications,” August 1985, p. 48, or down¬ 
load it from PCTECHline.) Note that the 
file (AUTFILE) is defined with only a 
single segment (AUTHOR), so that re¬ 
peating groups are avoided. This is true 
with all three files described in the 
sample database. SEGTYPE=S1 states 
that the file is to be sequenced on its 
first field; this will be an ascending key 
(default, but descending sequence is 
supported also) and will be indexed as 
well. Aliases are optional and, for con- 
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FIGURE 2: Author File Definition 


FILENAME=AUTFILE,SUF FIX=FOC 
SEGNAME=AUTHOR,SEGTYPE=S1 

FIELDNAME=AUTHOR_NAME,ALIAS=AUTH NAME,F0RMAT=A30,FIELDTYPE=I,$ 
FIELDNAME=ADDRESS,ALIAS=,FORMAT=A20,$ 

FIELDNAME=CITY,ALIAS=,F0RMAT=A16,$ 

FIELDNAME=STATE,ALIAS=,F0RMAT=A2,FIELDTYPE=I ,$ 

FIE LDNAME=ZIPCOOE,ALIAS=ZIP,FORMAT=A5,$ 

FIELDNAME=WORK_PHONE,ALIAS=BUS_PHONE,F0RMAT=A10,$ 

FIELDNAME=HOME_PHONE,ALIAS=,FORMAT=A10,$ 

FIELDNAME=SSN, ALIAS=SOC_SEC_NBR,FORMAT=A9,$ 

FIELDNAME=BIOGRAPHY,ALIAS=BIO # FORMAT=A200,$ 


The author file is defined with a single segment, no repeating groups. Then each 
field is given a name and a type; an alias may or may not be assigned. 



FIGURE 3: Sample Database Design 
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One author owns zero or more articles. One issue also owns zero or more articles. 
Each article, on the other hand, is owned by one and only one author and one and 
only oiie issue. The coauthor relationship has not been statically declared. If it 
were, it would be similar to the author relationship, except that an article could be 
owned by zero or more coauthors (author file occurrences). 


venience, can be referenced instead of 
a field’s name. Field names and aliases 
can be up to 12 characters long. 

Describing a field’s usage 
(FORMAT) to pc/focus involves speci¬ 
fying a type and length, as well as edit 
options. Data types include integer, 
floating point, double precision floating 
point, packed decimal, and alpha¬ 
numeric fields up to the usual 256 bytes 
in length. Date data types are not sup¬ 
ported directly, although a variety of 
edit formats and functions allows gener¬ 
al manipulation (including date arith¬ 
metic) and editing of dates. Free-form 
text and logical field types are not sup¬ 
ported in pc/focus. Edit options permit 
a default display format for a field to be 
determined, although this can be over¬ 
ridden at output time. 

pc/focus requires comma/dollar 
signs (,$) at the end of each line. Users 
who enjoy coding macro statements on 
IBM mainframes may enjoy the pc/focus 
data definition language and its syntax. 

pc/focus contains a single REBUILD 
utility that is used for unloading and 
reloading data from existing files. Exe¬ 
cution of REBUILD is necessary to make 
virtually any physical change to a 
pc/focus database involving a change in 
field length, usage, or displacement. It 


also handles indexing of additional 
fields and similar arcane jobs. This utili¬ 
ty also is supposed to be capable of di¬ 
agnosing damaged files and will try to 
relink segments in such cases. 

The bottom line on pc/focus file 
definition relates to its considerable 
data modeling power; pc/focus is archi¬ 
tecturally capable of handling larger, 
production-scale applications. As with 
any database system, however, what 
pc/focus gives the user in structuring 
power, it takes back in substantially 
lessened runtime flexibility. Further¬ 
more, it is complicated and many of the 
instructions are hard to understand. 

SAMPLE APPLICATION 

Putting a real application into actual op¬ 
eration is the best way to uncover a 
data manager’s limitations and capabili¬ 
ties. At data description time, three pc/ 
focus files were set up, each with one 
segment corresponding to the layout in 
the benchmark’s specifications: author, 
issue, and article. This structure is dia¬ 
grammed in figure 3. Because a one-to- 
many relationship existed between is¬ 
sue and article (one issue has many ar¬ 
ticles, any article can appear in one and 
only one issue), the volume and issue 
fields carried in the article segment 
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" Programs' source code well documented, easy to 
follow . . . Many useful segments of code were 
included in our applications . . . has saved me 
much time, effort, research, and frustration." 

—Peeks 'n Pokes Users 

"Adds real power in application development. . . 
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—Inside Track Users 

With Peeks 'n Pokes, you learn how to 
use PEEK, POKE, INP, OUT and DOS/ 
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• Access the system's configuration 

• Unprotect BASIC programs 
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to run them. The 38-page manual explains 
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were used to create a linkage to the ap¬ 
propriate issue. 

The same one-to-many relationship 
is basically true from author to article 
as well. One author can own zero or 
more articles. However, presence of a 
coauthor field indicates that one article 
can be owned by two authors. Presence 
of the author name (first and last are 
separate) in the Article segment directly 
indicates the proper author; similarly, 
presence of a coauthor field value indi¬ 
cates the proper coauthor. Both author 
and coauthor, of course, are entries in 
the Author file. 

An initial stumbling block occurred 
when the files were loaded. As input, 
each file’s contents were in delimited 
ASCII format (data fields separated by 
commas and surrounded by double 
quotes). Although pc/focus accepts in¬ 
put in a variety of free-form formats, it 
could not handle this layout. The re¬ 
quirement that each line of input be 
terminated with a comma/dollar sign se¬ 
quence (,$) could be met with the help 
of global replace capabilities in the text 
editor. However, the double quotes 
were a source of difficulty; pc/focus 
always insisted on including them as 
part of the field values. 

In light of this problem and other 
formatting concerns with specific fields, 
the file was loaded to a dBASE m data¬ 
base and then extracted from dBASE to a 
fixed-format (SDF) file that corre¬ 
sponded to the pc/focus file definition. 
This file in turn was defined to a simple 
modify procedure, pc/focus has no 
LOAD, APPEND FROM, or similar com¬ 
mand, so a user-written procedure is 
necessary to build a new file. This en¬ 
tire process was tedious and was re¬ 
peated for all three files before the dis¬ 
covery was made that relationships 
could not be established dynamically 
between these files using the JOIN 
operator, pc/focus requires that the key 
in one of the two files to be joined is a 
single, indexed field. Both owner keys 
(volume, issue number; author last 
name, author first name) involved dual 
keys, so JOIN did not work properly. In 
addition, pc/focus’s unique-key require¬ 
ment meant that it rejected most article 
input because many articles share a 
common volume/issue number. 

As a result, volume and issue num¬ 
ber had to be combined into a single 
key in both the Issue and Article seg¬ 
ments and author last and first names 
had to be concatenated into a single au¬ 
thor name key in both the Author and 
Article segments. In the Article segment, 
a concatenated coauthor name field, 
coat_name, had to be created. Also nec- 
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essary was an article-key field to make 
each article occurrence unique. An arbi¬ 
trary four-digit key was chosen and 
numbered starting at 1001. 

Use of predefined relationships (ar¬ 
ticle is owned by author and by issue, 
for example) was chosen for simplicity. 
The coauthor/author relationship was 
unspecified so that the JOIN command 
could be exercised at report time. 

After the structure was redefined in 
this manner, the pc/focus file layout val¬ 
idation procedure (CHECK FILE ARTI¬ 
CLE) was run to ensure its consistency, 
and at the same time a somewhat primi¬ 
tive logical picture of the file was re¬ 
quested (see figure 4), which contained 
both real and virtual fields. Virtual fields 
appear to be in the article record but 
are actually in one of its two declared 
owners (issue and author). 

pc/focus uses a B-tree structure for 
its physical space management. The 
Author file as loaded had 900 records, 
but each 200-byte biography field was 
empty at initialization time. The fixed- 
length SDF file written from dBASE 
occupied 273,920 bytes. After being 
loaded as Author segments in the 
pc/focus AUTFILE, the number of bytes 
increased to 380,928, about 140 percent 
of the raw file size, pc/focus does not 
reclaim any data space as records are 
deleted; the user must execute a 
REBUILD/UNLOAD/RELOAD using the 
restructure utility. 

LANGUAGE ELEMENTS 

The pc/focus processing language, 
which is actually a collection of sub¬ 
languages tied together in the sense 
that they share a set of general syntacti¬ 
cal elements, is probably the product’s 
most vulnerable component. What 
might well have begun as a straightfor¬ 
ward, high-level, and powerful report- 
writer command set has become swoll¬ 
en beyond belief. It has a facility for 
handling batch transactions, compo¬ 
nents to process line-by-line terminal 
input (remember, pc/focus was born on 
the mainframe), and full-screen func¬ 
tions for database maintenance and ap¬ 
plications building; none is very good 
and all have unexpected nuances, many 
of which are not spelled out clearly in 
the documentation. However, the lan¬ 
guage does have powerful and attractive 
features, particularly in data validation. 

pc/focus is very sensitive to con¬ 
text; certain subcommands can be used 
only in certain places. For example, ON 
INVALID COMPUTE is not allowable but 
ON INVALID GOTO is. Users will find 
themselves frequently consulting the 
manual, not just trying to find which 


FIGURE 4: Database Structure 
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After defining file structures, the file 
layout validation procedure can check 
consistency to produce a picture with 
the real and virtual fields. 


commands to use, but also to see how 
they are properly put together. 

The basic language component in 
pc/focus is the so-called modify transac¬ 
tion , a series of commands that can be 
used to add, modify, delete, or retrieve 
data from a designated file view. These 
are also known as FOCEXECs and al¬ 
ways wear a suffix of .FEX when stored. 
Such transactions might be written to 
process an existing file of transactions, 
to handle terminal input that the user 
enters, or to drive screen-based applica¬ 
tions processing systems. In the true 
mainframe tradition, all user source 
code that makes up the modify trans¬ 
action itself must be uppercase. 

Modify procedures can be com¬ 
piled into a prepared and preinter¬ 
preted module. This is an asset, offering 
users runtime savings on larger 
FOCEXECs. Compilation with two on¬ 
line update procedures resulted in sur¬ 
prisingly large object modules. The 
User's Manual states that a compiled 
version of an .FEX file may be “three to 
five times the size of the original 
FOCEXEC.” In one case the compiled 
FOCEXEC was 17 times larger than the 
source (28,686 from 1,632) and in the 
other, 24 times. While these two proce¬ 
dures did not run a great deal faster, 
larger routines might show a more dis¬ 
cernible improvement in performance. 

pc/focus’s processing philosophy is 
predicated on matching, for example, 
some inputted key against a designated 
file/segment key. Flow of control also 


can be affected by commands, such as 
CASE/ENDCASE, GOTO case name, ON 
INVALID, and NEXT. The pc/focus lan¬ 
guage has no iterative DO WHILE struc¬ 
ture, and the inability to nest cases 
would be likely to pose problems in 
more complex applications. Accord¬ 
ingly, the result of an IF statement in 
pc/focus is exclusively a GOTO case 
name; there is little flexibility here. 

The COMPUTE command allows 
the calculation of any local variables 
that may be required in a routine. A re¬ 
lated VALIDATE function permits tests 
of data input fields, but has an unusual 
format in which the test itself is as¬ 
signed a variable name. For example, 

GOODDATE = IF (COMMISSIONED EQ T 
OR ‘F’) THEN 1 ELSE 0 ; 

tests a field COMMISSIONED for two 
values. The THEN 1 sets a test condition 
within pc/focus to indicate a valid value; 
the ELSE 0 means that the system will 
consider the test to have failed and will 
reject the transaction. The user can dis¬ 
play a message when a test shows up 
invalid, or he can let the system gener¬ 
ate its own. The report writer uses an 
identical mode of expression to set data 
fields to various values. The identical 
form is not limited to these expres¬ 
sions—almost all of the language ele¬ 
ments are the same. 

Figure 3 shows the complete 
FOCEXEC procedure to add new article 
entries to the sample editorial database. 
This fullscreen procedure specifies a 
format by statements following the 
CRTFORM declaration. (A variation of 
this FOCEXEC could be written that 
would proceed in a line-oriented man¬ 
ner, using PROMPT and TYPE state¬ 
ments. Much of the documentation is 
written from this perspective, even 
though the need for line-by-line transac¬ 
tion handling on the PC is marginal.) 

ON MATCH or ON NOMATCH 
often must be repeated on successive 
lines in a FOCEXEC procedure. In some 
cases a statement can be continued for 
several lines; in others, information 
must be repeated on each line. 

The second COMPUTE (ON 
MATCH) in the FOCEXEC shown in fig¬ 
ure 5 takes local variables (defined in 
the initial COMPUTE at the top of the 
procedure) and assigns them values so 
they can be used below. Establishing 
the variable WDATE RECD (using the 
pc/focus function DAMDY, which is one 
of approximately 13 date-related sub¬ 
routines) creates a numeric field reflect¬ 
ing the numbers of days since 01/01/00 
for the user-entered date. This field will 
be 0 if the date entered is not valid. 
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FIGURE 5: FOCEXEC Procedure 


MODIFY FILE ARTFILE 
COMPUTE 

NAME_LAST/A18 = ; 

NAME_FIRST/A12 = ; 

COAT_LAST/A18 = ; 

C0AT_FIRST/A12 = ; 

CRTFORM 

'• ADD A NEW ARTICLE --> »• 

"</ 2 " 

" ARTICLE KEY: <ART_KEY>" 

" VOLUME & ISSUE: <VOL_ISSUE> " 

" CATEGORY: <CATEGORY> '• 

" DEPARTMENT: <DEPARTMENT>" 

" TITLE: <TITLE>" 

"AUTHOR LAST NAME: <NAME_LAST>" 

" AUTHOR 1ST NAME: <NAME_FIRST>" 

"COAUT. LAST NAME: <COAT_LAST>» 

"COAUTH. 1ST NAME: <COAT_FIRST>» 

" COMMISSIONED: <COMMISSIONED>» 

" DATE RECEIVED: <DATE_RECD>" 

" EDITORIAL PAGES: <EDIT_PAGES> » 

" LISTING PAGES: <LIST_PAGES> » 

" PAYMENT: <PAYMENT> " 

" BONUS: <BONUS> " 

MATCH ART_KEY 

ON MATCH TYPE "ARTICLE <ART_KEY> IS ALREADY IN DATABASE" 

ON MATCH REJECT 
ON NOMATCH COMPUTE 

AUTHOR_NAME/A30 = NAME_LAST|NAME_FIRST ; 

COAT_NAME/A30 = COAT_LAST|COAT_FIRST ; 

WDATE_RECD/I9 = DAMDY(DATE_RECD,WDATE_RECD) ; 

ON NOMATCH VALIDATE 
VITEST=FIND(VOL_ISSUE IN ISSFILE); 

OKCAT=DECODE CATEGORY ('PRODUCT REVIEW 1 1 'TECHNICAL ARTICLE' 1 
DEPARTMENT 1 'TECH NOTEBOOK' 1 ELSE 0) ; 

OKDEPT=IF (CATEGORY EQ 'DEPARTMENT') THEN 

IF (DEPARTMENT EQ 'PROGRAMMING PRACTICES' OR 'DIRECTIONS' 

OR 'LEGAL BRIEF* OR 'PRODUCT OF THE MONTH') THEN 1 ELSE 0 
ELSE IF (DEPARTMENT NE 1 ') THEN 0 ELSE 1 ; 

OKTITLE=TITLE NE''; 

OKAUT=FIND(AUTHOR_NAME IN AUTFILE) ; 

OKCOMM=COMMISSIONED EQ 'T' OR *F' ; 

OKRECD=WDATE_RECD NE 0 ; 

OKBONUS=BONUS GT 4.99 AND BONUS LT 20.01 ; 

ON NOMATCH INCLUDE 
CASE BADCAT 

TYPE "CATEGORY <CATEGORY> IS NOT LEGAL" 

ENDCASE '9HH 
DATA 


These commands allow articles to be added to the sample editorial database. This 
procedure specifies a format by statements following the CRTFORM declaration. 


The VALIDATE subcommand is 
nice to use when writing code in 
pc/focus. Each test is assigned a name 
that can be in one of these forms: 

• a direct compare (TITLE NE ’ ’); 

• a built-in table look-up—DECODE 
CATEGORY (‘PRODUCT REVIEW’...); 
DECODE also can direct the system to 
another pc/focus hie of values; 

• a cross-hle validation that can draw on 
any indexed held in any hie—FIND 
(VOL ISSUE IN ISSFILE). 

CRTFORM also supports extended 
screen attributes, such as color, blink¬ 
ing, and high intensity, although they 
are not part of the example here. 
FOCEXEC procedures can be much 
more complex than this simple routine, 
but the example conveys an idea of 
what the language looks like. 


Multiple hies can be updated in a 
single FOCEXEC after a COMBINE com¬ 
mand has declared them to be avail¬ 
able. When the COMBINE capability is 
used, however, all data names must be 
unique across the hies involved. In 
working with an application of substan¬ 
tial size, this seems a bit restrictive. 

Debugging is a mundane operation 
with pc/focus procedures. The inter¬ 
preter stops and tries to describe the 
problem, indicating the number of the 
source line with the problem. Beyond 
this, the product’s debugging facility is 
not especially noteworthy. A procedure 
cannot be stopped in the middle of ex¬ 
ecution, and the values of locally de¬ 
fined variables cannot be displayed. In 
building a complex application this 
could represent a serious shortcoming. 


C 

POWER 

FUNCTION LIBRARY 
C WINDOWS 
SUPERFONTS FOR C 
B-TREE LIBRARY 
ISAM DRIVER 
C-TERPINTERPRETER 

LIBRARY: 325 fully tested functions 
screen handling/graphic, cursor/ 
keyboard/data entry string handling, 
status and control, utility/DOS/BIOS/ 
time/date, printer control. 

More & Better Functions! 

4 disks, 400 page manual $ 129.95 

WINDOWS: The most powerful 
windowing package available, 
overlays, borders, pop-up menus/ 
help windows, zap instantly on/off 
screen, status lines, horizontal/ 
vertical scrolling, color control/ 
highlighting, word-wrap, files to 
windows, keyboard to windows 
3 disks, 225 page manual $129.95 

SUPERFONTS FOR C: Dramatic, 
high impact screens. Use our 
character & image libraries and 
functions, or create your own. 

Font & Function Library $49.95 

B-TREE LIBRARY: Fast index¬ 
ing B-tree. 16 million each: keys and 
records, unlimited keys per file, 
variable length records, configurable 
key sizes. PC-DOS, UNIX, XENIX, 
CP/M. $79.95 

ISAM DRIVER: $49.95 

COMPATIBILITY: PC/XT/AT & 
compatibles; Full K&R, Cl-C86/De 
Smet/ Lattice/Microsoft 3.0/Aztec/ 
others. BEST YOU CAN GET! 

VALUE: All source code, No 
royalties, on packages above. 

C-TERP: Simply the best C 
interpreter available. See C Journal 
Summer 1985 

C-TERP (specify compiler) $299.95 

COMBINE AND SAVE! 

C LIBRARY plus C WINDOWS 

BOTH for only .$179.95 

+ SUPERFONTS FOR C .$199.95 
+ B-TREE and ISAM .... $299.95 

(A $440 VALUE) 

C LIBRARY plus C WINDOWS 
+ SUPERFONTS 
+ C-TERP (a $610 value) .... $459.95 
All (a $740 value) .$549.95 
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12118 Kimberley, Houston, TX 
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Altogether missing from the 
pc/focus language is a numeric check, a 
process that can ensure whether or not 
a field defined as alphanumeric actually 
contains numbers. This is not an un¬ 
usual requirement, but pc/focus does 
not support it. Neither can the beep be 
sounded on the PC, nor can applica¬ 
tions procedures be linked to a help 
screen subsystem. At the command lev¬ 
el, the user is able to add help files in 
the form, keyword.ERR, but this does 
not prove especially valuable to the 
user of an applications system. 


User-written functions are not per¬ 
mitted as they are on mainframe focus. 
Although in the Dialogue Manager lan¬ 
guage FOCEXECs can be executed with 
control returning to the caller, a gen¬ 
eral inter-FOCEXEC transfer of con¬ 
trol—with or without a passed param¬ 
eter list—is not supported. Field con¬ 
catenation is supported directly. 

SCAN FACILITY 

Generalized interactive access to 
pc/focus database files is available 
through the SCAN environment. SCAN 



combines overall power and admirable 
flexibility with some surprising—and in 
some cases crippling—limitations. 

When issued from the pc/fqcus 
command level, SCAN FILE ARTFILE 
would put the user into SCAN mode us¬ 
ing the article view of the database. All 
connected segments and their fields are 
available (in this instance, this would in¬ 
clude all fields for the corresponding 
author for any article, as well as all 
fields in the appropriate issue). 

Once inside SCAN, the user can se¬ 
lect one of two display formats. These 
can be switched at any time and each of 
them allows the user to specify which 
fields are to be displayed from all those 
available in the subject file(s). In what 
Information Builders calls normal dis¬ 
play •, fields are displayed in columnar 
format, with field names or aliases at 
the top of the screen and data values 
for individual record occurrences (rows 
of a relational table) listed down the 
screen. In this relational display format, 
the screen can be scrolled left and right 
to show fields outside of the screen’s 
frame. This form is for browsing only; 
update of data is not permitted. 

CRTFORM displays the selected 
records one at a time on the screen and 
allows data in a given record to be 
modified. In either mode, records can 
be displayed on the basis of a NEXT n 
(relative to current position in the file) 
or of tests; for example: 

LOCATE CITY EQ TERRE HAUTE’; LOCATE 
AUTHOR NAME CONTAINS SCIABICA’ 

Fields do not necessarily need to be 
indexed in order to be the object of 
LOCATE subcommands in SCAN. 

As with other pc/focus components, 
SCAN may require some syntactical con¬ 
tortions. If the user wants to see all rec¬ 
ords corresponding to a condition, 

SCAN requires the seemingly ubiqui¬ 
tous comma/dollar sign (,$) followed by 
an asterisk at the end of the LOCATE 
statement. This would be humorous if it 
were not, in fact, true. 

LOCATE ZIPCODE EQ T0020’ ,$ * 

This is all implemented in a rather ela¬ 
borate fashion. For example, in 
CRTFORM, the user can modify real 
data fields (but not virtual fields—those 
in logically connected segments from 
other files), only by going to the bot¬ 
tom of the screen and issuing a 
REPLACE or REPLACE KEY command to 
change a key field. This is awkward and 
time-consuming, especially when com¬ 
pared to dBASE’s browse mode. Segment 
occurrences also can be DELETED in 
CRTFORM display. If the user opts for 



Create animated color 
graphics displays like these on 
your IBM PC in a matter of 
minutes...without any custom 
programming! 

ScreenWare™ is an exciting new screen 
creation utility that’s entirely software 
free, using a mouse to automatically 
generate all required code. 

ScreenWare can be animated by any 
applications software co-resident in 
memory on your PC, or used as a stand¬ 
alone monitoring system driven by an 
external host computer. 

OEM Agreements Available 

Boost profits by customizing your 
standard applications software with 
ScreenWare! 

C 1985 Computer Technology Corporation 


Skeptical? 

Here’s Proof. 

FREE demo disk. Call now: 

1-800-233-3329 

In Ohio 1 -800-255-3329 

Computer Technology Corporation 
502 TechneCenter Drive 
Milford. Ohio 45150 
(513) 831-2340 
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INPUT mode within SCAN, a specially 
reserved portion of the screen can be 
used to create new records. 

SCAN’s most serious limitation is 
its ability to speak only in uppercase, a 
mainframe influence. The user cannot 
search for any lowercase characters. 


This is a hindrance because micro¬ 
computer databases are likely to be 
mixed upper- and lowercase. Another 
operational inconvenience of SCAN is 
that field widths cannot be reduced 
when they are selected for display via 
the SHOW or CRTFORM statements. 


The SCAN facility also suffers from 
a slight tendency to hang the machine. 
This happened twice during the testing 
process for this article; the system got 
“stuck” in SCAN mode while using 
pc/focus, and the machine had to be 
rebooted each time. 



PC/FOCUS OVERVIEW 



PC/FOCUS, version 1.5 

Infobuild ’ Inc., 150 York Street, 

Suite 1313, Toronto, ON M5H 3S5; 
416/364-2760. 

Product type. Multifunction product 
with database management system, 
financial modeling, screen man¬ 
ager, text editor, graphics, asyn¬ 
chronous communications, and 
micro-to-mainframe link. 

Software environment PC-DOS 2.x, 3.x. 
Network support. Nestar. 

Hardware environment IBM PC, PC/XT, 
PC/AT, and IBM compatibles with a 
minimum of 312KB of RAM and a 
10MB hard-disk drive. Also supported 
are additional RAM, modem, and 8087 
coprocessor. 

User interface. Program is menu-driven 
and uses macros/procedures. The 
command language, data definition 
and manipulation are English-like. 

File limitations. 253 characters per field; 
4,096 characters per record; 250 fields 
per record; unlimited records per file; 
16 open files; unlimited indexes per 
file. The program allows a file to span 
multiple disk-volumes. Uses relational, 
hierarchical, networked, and free-form 
data dictionary architectures. 

Access to system facilities. From within 
the program the user can display a di¬ 
rectory of files on a disk, create and 
change subdirectories, delete, rename, 
and copy files, check file size, and 
check available disk space. 

File modification facilities. The program 
can merge two or more files into a 
single file, update a file with data from 
another file, and update multiple files 
simultaneously. The user can add 
fields without losing data in the file. 
Help facilities. On-line help is provided. 
File design. The program allows custom 
data-entry screens. The user may 
create multiple screens for a single 
file, each of which may be more than 
one screen in length. Program sup¬ 
ports derived fields using information 
resulting from calculations, another 
file, or a user-supplied list or file of 
acceptable values. Other field attri¬ 
butes allow for view-only fields, num¬ 



eric fields, user-defined numeric 
formats, must-enter fields, and double¬ 
entry fields that force the operator to 
reenter information to verify accuracy. 
Data entry. The program automatically 
checks for duplicate entries in a file; 
provides range checking functions; al¬ 
lows the user to supply standard entry 
values during entry; and provides 
facilities for batch data entry. 

Query and sorting. Search facilities allow 
for partial key search, phonetic 
searches, selection operators, and logi¬ 
cal operators. Sorts may be performed 
in ascending and descending order. 
The product supports multiple sort 
operations on up to 32 fields and mul¬ 
tiple indexes on all fields. Query and 
ordering specifications may be saved 
for repeated use. The program sup¬ 
ports automatic updating of indexes. 
Reporting. Report formats may be 
edited and may contain information 
from two or more files. The program 
produces summary reports that may 
include totals and subtotals, control 
breaks for pagination, and calculated 
results using four-function math, par¬ 
enthetical control of order of opera¬ 
tions, averages, and statistical func¬ 
tions. Final reports may include head¬ 
ings, footers, and pagination. Reports 


may be directed to the screen, printer, 
a disk file, or an import/export file. 
Users may specify paper size and mar¬ 
gins in the report definition. 

Security. The program provides pass¬ 
word-protected access to the program 
itself and to program fields. Multiple 
levels of password protection and data 
encryption facilities are provided. 
Utilities. File maintenance, backup utili¬ 
ties, print-outs of reports, and file- 
design definitions. 

Applications development facilities. Cus¬ 
tomization is possible with macros/ 
procedures and custom menu genera¬ 
tion. The program provides program¬ 
mable procedural language and gener¬ 
ates turnkey applications. A runtime 
compiler or module can be used with 
applications developed. 

Data compatibility. Integrated product 
allows data exchange from data 
manager to graphics and from data 
manager to report writer. The pro¬ 
gram reads fixed length ASCII file 
formats, and writes DIF, Lotus, and 
fixed length ASCII file formats. 

Special features. Graphics capabilities 
supported by the program include 
connected point, histogram, bar 
charts, and scatter diagrams. A Finan¬ 
cial Modeling Language is also sup¬ 
ported, and, through the micro-to- 
mainframe link, users have access to 
any data available on the mainframe 
version of the program. 

Delivery. Began in June 1983; current 
version first delivered in June 1985. 
Distribution. Primarily through direct 
sales, OEMs, and resellers. 

Price. Retail: $1,595. 

Support The product includes on¬ 
screen tutorials, telephone support, 
demonstration disk, updates, and end- 
user training. A support service con¬ 
tract is available for $275 per year. 

The product is copy-protected. 


This material is taken from Data Decisions Microcomputers, 
a three-volume monthly updated reference service that 
evaluates microcomputer systems, software, and peripheral 
products. For additional information, contact Data Decisions, 
20 Brace Road, Cherry’ Hill, NJ 08034. 609/429-7100. 
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MS-DOS UNIX /aMPLPQJI MAC QtP/Klg 

NETWORKS 8000(3 m®D3[Io 
©COE Quires® ISAM E)®ES ‘OCOEE] MUQS 


The creator of Access Manager™ brings you the ^ MiCSCS™ 

most powerful C source code, B+ Tree file handler: ViCS 

• multi-key ISAM and low-level B+ Tree routines 

• complete C source code written to K&R standards 

• single-user, network and multi-tasking capabilities 

• fixed and variable record length data files 

• virtually opened files accommodate limited file descriptors 

• no royalties on application programs 


S395 COMPLETE 


Specify diskette format: 

• SVa" MS-DOS 

• 8" CP/M 

• VA" Mac 

• 8" RT-II 



For VISA, MC and COD orders 
call (314) 445-6833 
FairCom 
2606 Johnson Drive 
Columbia, MO 65203 

© 1985 FairCom 


The following are trademarks: c-tree and the circular disk logo—FairCom; MS—Microsoft Inc.; 
CP/M and Access Manager—Digital Research Inc.; Unix—AT&T; Apple—Apple Computer Co. 
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For users of IBM PC, 
AT, XT, PCjr and 
most IBM compatibles. 


printQ 


★ DOUBLE PC OUTPUT. 

★ ENHANCE PRINTER CONTROL. 

Get the first real “mainframe' 

PrintQ is a complete, independent prii 
control subsystem that increases PC 



crint 

b C 


productivity so dramatically, it’s like having 
an extra PC. Only better. PrintQ not only 
lets you run applications in the foreground 
while it controls your printer in the back¬ 
ground, it actually gives you greater printer 
control than ever before. PrintQ gives you 
the power to: 

• Re-start at any page after form jams 

• Print up to 255 copies 

• Get help via built-in text 

• Minimize form changes 

• View documents without printing 


PC print spooler for just $69. 

• Hold documents for later printing 

• Simplify forms alignment 

• Print in any order 

• Control printer at any time via pop-up display 

• Store as much data as your disk can hold 

• Interface with existing programs 

• Boot directly 

Save time. Save money. Get maximum 
productivity from your PC and printer 
whether you’re an advanced or beginner 
user. Call now or mail the coupon to order. 

1.800-346-7638 

In NJ, Call 201-361-1550 



PRINTQ, Software Directions, Inc. 425 Route 10, Randolph, NJ 07869 

YES. Rush me PrintQ for just $69, which includes postage and handling. After 
using PrintQ, if I’m not convinced it increases my PC’s productivity, I’ll return it 
within 30 days for a full refund. 


■ NJ residents 
Z add 6% sales tax. 


Name 

.Address 

City 


State 7ip 

□ Check enclosed 

□ Visa 

□ Mastercard □ American Express 

Acct. No 


Fxpiratinn Rate 

Signature 


Date 


IBM is a registered trademark of International Business Machines Corporation. 
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REPORT WRITING 

The report-writing facility in pc/focus is 
the nucleus around which most of the 
system has been constructed. The 
pc/focus User's Manual begins with a 
233-page section on the TABLE sub¬ 
system, which is the real heart and soul 
of pc/focus as a system. TABLE is not 
simply a built-in LIST subfunction; it is 
also an output processor, accepting as 
input pc/focus database files or 
pc/FOCUS-described external files and 
producing rudimentary columnar lists 
as well as very sophisticated print or 
nonprint output. 

TABLE’S ability to serve effectively 
as both report writer and query facility 
is made possible by its handling of out¬ 
put from user-inititated retrieval opera¬ 
tions. These are always placed in a table 
to which the user has considerable 
power of access. The user is able to 
scroll around this output, search for 
character strings in it, RETYPE it to a 
printer, and SAVE some or all of it in a 
file. These output facilities are conven¬ 
ient, generally work as described in the 
manual, and supply a high degree of 
flexibility in using the system. 

TABLE deals with pc/focus views 
described in the dictionary files (.MAS 
descriptor) corresponding to a named 
file (for example, TABLE FILE ISSFILE); 
this is simply a matter of seeing the in¬ 
put data as a flat file. In highly struc¬ 
tured environments, pc/focus returns to 
the user dependent segment occur¬ 
rences in their turn, while owner (par¬ 
ent) information stays fixed. TABLE is 
straightforward and easy to use; its only 
limitation involves the predefined cross 
references that pc/focus is forced to 
follow at access time. 

Although not formally pan of 
TABLE, pc/focus’s JOIN command is 
most useful in the report environment. 
In pc/focus, files designed as simple 
two-dimensional (relational) tables can 
be combined dynamically through JOIN, 
producing a third file. The object data 
item in the second file must be a single 
field and must be indexed. The third 
file is a logical view encompassing all 
fields from both source files (no projec¬ 
tion) as well as all rows (no selection); 
it also can be used as a source file for 
another JOIN command. Recursive 
JOINS (same file to itself, a requirement 
in any kind of nested or bill-of-materi- 
als-type relationship) are supported, 
albeit somewhat awkwardly. Up to 16 
files may be JOINed at one time. Al¬ 
though this may not be what E.F. Codd 
had in mind 15 years go when he first 
proposed the relational data model, 
JOIN is a weak implementation of se- 
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FIGURE 6: Matrix Report 


Report Commands: 


SET UIDTH=130 
SET PANEL=160 
TABLE FILE ARTFILE 

ii ii 

"MATRIX REPORT " 

ii n 

COUNT ENTRIES AND ROW-TOTAL AND COLUMN-TOTAL BY 
CATEGORY ACROSS ISS_YEAR 
END 


Report Results: 


PAGE 1 

MATRIX REPORT 

ISS_YEAR 



1985 

1986 

1987 

TOTAL 

CATEGORY 

Department 

48 

48 

48 

144 

Product Review 

12 

12 

12 

36 

Tech Notebook 

24 

24 

24 

72 

Technical Article 

36 

36 

36 

108 

TOTAL 

120 

120 

120 

360 


Complex reports can be generated 
with a powerful set of commands. The 
few commands at the top generate the 
matrix report at the bottom. 


lected relational features and functions 
as an architectural add-in to pc/focus. 

All ordering and formatting is in¬ 
ternal to TABLE, as it should be in any 
output processor. Therefore, the user 
does not need to sequence any data 
prior to entering the environment. The 
power of sorting in TABLE has great 
depth: as many as 32 sort keys can be 
designated and can include calculated 
as well as input data fields. 

In addition, pc/focus offers several 
options that are unusual in nonmain¬ 
frame systems. These include left-to- 
right sorting (for matrix page display 
formats), descending keys, display of 
only the HIGHEST or LOWEST entries, 
and built-in support for sorting on the 
highest/lowest or IN-GROUPS-OF when 
dealing with numeric fields. 

pc/focus has broad support of 
matrix-type reports. Besides horizontal 
sorting, both row and column totals 
may be requested. Figure 6 shows the 
source and result of such a report. 

Other basic components for report 
specification include the following: a 
LIST or PRINT field name allows speci¬ 
fied fields to be displayed (LIST adds a 
report line number for reference); SUM 
and COUNT verbs permit effortless 
specification of nondetail displays; IF 


Make your PC or AT into a 
COMMUNICATING WORKSTATION 
for only $85 


Use ZAP, the Communications System for Technical Users 
COMPLETE Communications for PROGRAMMING and ENGINEERING 

EMULATION of graphics and smart terminals is combined with the ability to TRANS¬ 
FER files reliably, CAPTURE interactive sessions, and transmit MESSAGES while 
also being able to swap between your Mini or mainframe session and your PC application. 
SUSPEND an open communications line to run a PC application then return to communi¬ 
cations. Reconfigure features to fit the communications parameters and keyboard require¬ 
ments of the host computer software. Complete technical documentation helps you 
understand and fit ZAP to your style. 


HIGHLIGHTS OF ZAP: 


• Full EMULATION ofTEKtronix 4010/14 and DEC VT 52, 100, 102 including 
variable rows and columns, windows, full graphics, even half tones. 

• Reliable file transfer to any mainframes and PCs including KERMIT and 

XMODEM protocols and a full copy of KERMIT. T ransfcr speeds ranging from 50 to 
38,400 BAUD ^ - 

• MACRO and Installation file s (‘'scripts") controllable by you. 

• EMACS, EDT and VI “Script" files are included. ZAP is also used with other popu¬ 
lar software including graphics products like DISSPLA and SAS/GRAPH. 

• CONFIGURABLE to communications, terminal features on the “other end": 1. 2 
stop bits; 5,6, 7 or 8 data bits; parity of odd, even, none, mark and space; remap all keys 
including the numeric pad and standard keyboard, set “virtual" screen size. 

• Full PC/MSDOS access to run any command or program that will fit in your systems 
memory. ZAP takes less than 64K. 

• 9 Comm ports are supported by ZAP. Plus full color in text and graphics make use of 
either the IBM color or EGA cards. 


ONLY 

$85 


Full refund if not satisfied 
during first 30 days. 


.Solution 

Systems 


335-P Washington St. 
Norwell, Mass. 02061 
617-659-1571 
800-821-2492 
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What you’ve been 
missing. . . 


Interactive-C" 


Revolutionary New Programming 
Development System 

At last, a full-function, professional- 
quality C development system to optimize 
your creative abilities. Stop waiting for 
editors, compilers, and linkers that waste 
your valuable time. Stop debugging in 
hex at the machine level. Easily DOUBLE 
or TRIPLE your productivity with this 
totally-integrated, fully-interactive pro¬ 
gramming environment: 

• Complete K & R interpreter 

• Full-screen program editor 

• Source-level symbolic debugger 

• Command processor shell 

• Execution profiler 


Interactive-C requires an IBM PC or 
100% compatible, MS-DOS 2.0 or later, 
and 256K RAM. Interactive-C is available 
for only $249 and comes with a risk-free 
30 day money back guarantee. 





• Single or dual CRT configuration 

• Multi-window user interface 

• 40x25 and full-screen graphics support 

• Detailed syntax & run-time diagnostics 

• Precise cursor error positioning 

• Trace, breakpoints & data watchvalues 

• Several varieties of STEP 

• Full-screen traceback 

• Command-level “immediate” mode 

• Multiple source files 

• Compiled module interface 

• Much, Much, More!! 

V---/ 


Enjoy the combination of power , flex¬ 
ibilit y, and ease of use that will make 
Interactive-C the most valuable product¬ 
ivity tool you own. Order Today. 


For more information or to place an 
order contact: 

IMPACC Associates, Inc. _ _ _ 
. P.O.Box 93 r T. 71 

Gwynedd Valley, PA 19437 

215-699-7235 ^ 


- , Trademarks: IBM - International Business Machines; MS-DOS - Microsoft Corp.; Interactive-C - IMPACC Associates ___ 
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allows any field to be tested and com¬ 
pound conditions stipulated; besides 
the usual operators (EQ NE, GT, etc.), 
FROM, CONTAINS, INCLUDES, OMITS, 
and masked compares are available; 
built-in functions allow maximums, 
averages, first value retrieved, per¬ 
centages, and other values that can be 
named in the report specification. 

A pc/focus report/query request 
can be as simple as: 

TABLE FILE AUTFILE COUNT AUTHOR 
NAME BY STATE RUN 


These statements can be entered inter¬ 
actively or stored as FOCEXEC files. In 
the case of stored reports, Dialogue 
Manager allows runtime substitution of 
selection or other parameters. 

Virtually total control is available 
over placement of data fields on the 
printed page. Multiple line formats can 
be described (field name OVER field 
name) and columnar positions assigned 
(absolute or relative) as needed. Other 
formatting capabilities include edit 
masking, line-folding, concatenation, 
and a DECODE facility to display de- 


ONE-STOP ARCnef 
LAN SOLUTIONS 


Now you can get all the tools you 
need to build industry standard 
TOKEN-PASSING networks from 
one source. 

InterContinental Micro. 

Our networking packages let you 
configure any combination of nodes 
(PC s and compatibles, ATs, XTs, Jrs., 
Z-100 s) to a common Fileserver in just 
a few minutes with our menu-driven 
installation program. 

Active and passive hubs allow you 
to integrate up to 255 users on a single 
network with increased efficiency as 
the network grows. 

In addition, our stand-alone ARCnet™ 
Workstation/Fileserverand complete line 
of S-100 Bus products (single board com¬ 
puters, slaves and controllers) give you 
and your customers even more options. 

ARCnet is a trademark of Datapoint Corporation. 


We’re also compatible with other 
industry-leading ARCnet PC™ and S-100 
products, and our PC networking 
boards include an optional 256K of 
system RAM. 

All with InterContinental Micro’s 
reputation for outstanding reliability, 
exceptional service, and highly com¬ 
petitive pricing. 

Call InterContinental Micro today, 
or circle the bingo number below for 
ARCnet™ LAN solutions. 




0 ^ 


T =\ Intercontinental 
Micro Systems 


4015 Leaverton Court, Anaheim, CA 

92807; Phone; (714) 630-0964 

Telex: 821375 SUPPORT UD; Easylink; 62562040. 
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scriptions corresponding to codes. In 
addition, pc/focus recognizes both 
REPORT and PAGE headers and footers. 
The user can specify seven kinds of 
page headings (such as column titles, 
subtotal lines, recap lines). 

Control over subtotaling options is 
also provided. PAGE-BREAKs and SKIP- 
LINEs can be named; fields can be 
COMPUTED, SUMMARIZED, or RE¬ 
CAPPED, to name some of the opera¬ 
tions that are available. 

File export from pc/focus is pro¬ 
vided through the TABLE environment. 
Outputs can be saved as fixed-format, 
Lotus 1-2-3, or DIF files. 

Shortcomings of the TABLE facility 
are minimal compared to its overriding 
power. One complaint that might be 
made concerns the syntax, which is not 
as consistent as it might be, is full of 
little notations and codes, and never 
makes clear when to use double or sin¬ 
gle quotes. Another problem is that for 
simple editing, a local variable often has 
to be established, including simple 
truncation (print only 30 characters of 
this 40-character field), and date, phone 
number, and other mask-type formats. 
The PRINT specification could handle 
these formatting needs much more 
conveniently. These criticisms aside, 
pc/focus’s TABLE subsystem is a very 
capable piece of retrieval software. 

AT LEAST ADEQUATE 

In absolute terms, pc/focus performance 
was adequate, as the benchmark results 
in table 1 show. For a system that con¬ 
sumes a great deal of available re¬ 
sources (memory, disk space), it did 
some of its larger jobs with alacrity. 
Loading 900 Author file records from a 
fixed-form flat file took only 107 sec¬ 
onds—at least as fast as any of the three 
systems PC Tech Journal has tested so 
far. Building an additional index on that 
same file required only a modest 21 
seconds, and producing a matrix count 
of authors by state (a task for which 
pc/focus would appear to be well- 
suited) was an 11-second operation. 
Writing out a flat file from pc/focus 
made up of authors from California 
sorted in zip-code sequence took 10 
seconds—somewhat longer than the 
other products tested. 

In spite of these good benchmark 
results, pc/focus suffers from an overall 
sluggishness. A noticeable source of an¬ 
noyance is the habit of FOCEXEC files 
to take their time starting up. Lack of 
type-ahead capability in SCAN and TED 
contributes to a feeling of slowness in 
both of these subsystems, even though 
they actually are not that slow. 
















INTRODUCTORY OFFER 


Yes, send me_ 


_Fastbacks at the Special Introductory price of 


$149 each. That’s $30 off the regular retail price of $179. 

I am enclosing: □ BankDraft □ Check $30 OFF 

Name:_ 

Address:__ 

City:. 


State: _ 

Telephone (_ 


These prices include shipping to all U.S. cities. All foreign orders add $10 
per product ordered. COD’s and purchase orders WILL NOT be accepted 
by Fifth Generation Systems. Outside USA: payable in U.S. dollars drawn 
on a U.S. bank.FASTBACK is also available at better dealers nationwide. 

Call (213) 439-2191 for the dealer nearest you. 
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Back up 10 megabytes 

in 8 minutes! (or less) 


IBM-PC, IBM-XT, IBM-AT and PC-DOS are registered trademarks of International Business Machines, Inc. MS-DOS is a registered trademark of Microsoft, Inc. Fastback is a 

registered trademark of Fifth Generation Systems. 


with FastbacK 


If you've ever lost valuable data, you know backing up 
your hard disk is a MUST For your business, this necessity 
can become an expensive nightmare. Until now. 
Fastback™ (Version 5.0) is the hard disk backup (and 
restore) software utility that eliminates the need for expen¬ 
sive and time consuming tape backup systems. It's so fast 
you can back up a full 10-megabyte hard disk on standard 
5V4" floppies in less than 8 minutes or 10 megabytes of data 
on the IBM™PC-AT in less than 4 minutes! This can mean 
a 95% savings of time and money. And it's easy to use. 

Fastback is fully self-contained and functions with any 
make or size hard disk. It works with PC-DOS™, or MS- 

DOS™ version 2.0 or higher and requires no additional 
hardware to take up valuable expansion slots in your IBM 
PC/XT/AT or compatible. FASTBACK USES ADVANCED 
ERROR CORRECTION TECHNIQUES TO RECOVER 
DATA FROM DAMAGED DISKETTES. So if your disk is 


damaged after the backup procedure, Fastback (Version 
5.0) will still be able to recover the data. 

Fastback allows rapid lookup of archived data and 
prevents accidental overwriting. Fastback is completely 
file oriented, not an image mode backup. 

Suggested Retail Price: $ 179 . 


Dealer Inquires Invited 

Marketing and Sales by CSSL, Inc. 


Fifth 

Generation 

SYSTEMS 

7942 Picardy Avenue 
Baton Rouge • LA • 70809 
Telephone: (213) 439-2191 

See Us At COMDEX 
Booth #M448 























68000 

CO-PROCESSING 

For 

IBM PC, PC/XT 
and 

COMPATIBLE 

SYSTEMS 



Now you can add the MOTOROLA 68000 
16/32 Bit Processor to your PC via use of 
the Pro 68 Advanced Technology Co- 
Processor. Enjoy all of the performance 
benefits of the 68000 processor without 
sacrificing your current PC system. Con¬ 
sider these impressive standard features 
of Pro 68: 

• High Speed MOTOROLA 68000 micro 
processor 

• lOMhz no wait state design (3 times 
faster than the IBM PC/AT) 

• True 16/32 bit technology 

• For use on IBM PC, PC/XT or compati¬ 
ble systems 

• On board 16 bit parity checked memory, 
256K to 1024K 

• Two serial I/O ports for multi user 
interface 

• Provisions for the high speed NS32081 
math processor 

• High speed proprietary dual port host 
bus interface 

• Parallel or array processing via multi 
processor architecture 

• MS/ PC DOS RAM disk driver program 

• Choice of two popular integrated 16/32 
bit operating systems: 

— CPM68Kfrom Digital Research Inc. 
— Full suite of development tools 
— “C” compiler with floats and 
UNIX I/O library 
— Many third party compatible 
languages and applications 
— OS9/6800 from MICROWARE 
Corporation 

— UNIX look alike with multi user/ 
multi tasking, shell, hierarchical 
disk directory, record and file 
lock, pipes and filters 
— Full suite of development tools 
— UNIX V compatible “C” compiler 
— Optional languages include 
BASIC, ISO PASCAL, FORTRAN 
77. 

Pricing from $1195 includes Pro68 with 
256K, OS, and MS/PC DOS RAM disk 
driver. HSC also manufactures and mar¬ 
kets a full line of co-processors and 
RAM disks for use on Z80 based systems. 

DISTRIBUTORS: 

Australia-Computer Transition Systems 
.. .03-537-2768 
Great Britain-System Science 

...01-248-;062 

West Germany-DSC International 

...089-723-1125 

Canada Remote Systems 

. . .416-239-2835 


Dealer, Distributor and OEM inquiries 
invited. 




/ Hse/ 

Hallock Systems Co., Inc. // / 




267 North Main Street 
Herkimer, NY 13350 
(315) 866-7125 


PC/FOCUS 


TABLE 1: Benchmark Results 


BENCHMARK TASK 

TIME (secs) 

Add 900 records to an empty database 

107 

Index database on two fields (7 bytes) 

21 

Document and tally codes from one field 

11 

Mass change of one field (28 records of 900) 

17 

Extract selected records to create a text file 

10 


Despite the fact that PC/FOCUS is a system that is pretty heavy on resource use 
(memory, disk space), it did some of its larger jobs with alacrity. 


pc/focus performance in the docu¬ 
mentation department is perhaps a little 
less than adequate. The Guide to Opera¬ 
tions is a thin, loose-leaf binder, suffi¬ 
cient to get the system installed and in¬ 
troduce a few of the basic system com¬ 
ponents. The introductory section, 
“Getting Started,” is a primer that does 
not go far enough. The Guide contains 
no discussion of what the entire system 
seeks to accomplish or of its methods 
for approaching data management. 

Many system components, including 
SCAN, FIDEL, graphics, and statistical 
analysis, are not discussed at all in this 
volume, and explanations for pc/focus’s 
built-in text editor, LINK, as well as for 
user assignment of function keys are 
mentioned only briefly. The Guide to 
Operations also lacks an index. 

If the Guide is inadequate to intro¬ 
duce users to pc/focus, the User's Man¬ 
ual. , release 1.5, will surely drive them 
to despair. This encyclopedic volume 
(800-plus pages) is not even typeset and 
the quality of production is amateurish. 
The User's Manual has substantial prob¬ 
lems with both its presentation and its 
content. Explanations are spread 
throughout the book in a way that mys¬ 
tifies the user. For example, information 
necessary to construct full-screen trans¬ 
actions with FIDEL is found under “Re¬ 
port Preparation and Transaction Pro¬ 
cessing.” The book is repetitive and un¬ 
clear in many places. The only bright 
spot is the 56-page index. 

The User's Manual and the Guide 
to Operations are the extent of pc/focus 
documentation. Information Builders 
does not provide a reference card, com¬ 
mand summary, overview diagram, 
comprehensive self-starter’s guide, or 
on-line tutorial. There is no effective ef¬ 
fort to display and organize all pc/focus 
language elements or explain in which 
of the several environments they have 
meaning. Studying the two pc/focus 
manuals can establish-a tone of ob¬ 
scurity and complexity that continues 
as the user works with the system. 

pc/focus does offer on-line help, al¬ 
though this is never a substitute for 


good documentation. A command such 
as HELP EX will give the user a screen 
or two of textual information about exe¬ 
cute files, pc/focus has about two dozen 
of these HELP keywords, and the infor¬ 
mation they reveal is satisfactory. 

Information Builders provides tele¬ 
phone support, although it does not 
have a toll-free number and getting 
through can take awhile. Return calls 
are sometimes promised but not made 
promptly. The support representatives 
are helpful, generally courteous, and 
well aware that much of the product’s 
problems are due to the poor quality of 
the system’s documentation. 

SYSTEM SECURITY 

pc/focus offers some amount of system 
security, although this is not as critical 
an issue on microcomputers as on 
mainframes. Users can be identified and 
restricted by means of a number of ac¬ 
cess restraints. Read, write, read/write, 
and update privileges can be assigned 
at levels as high as the file segment and 
as specific as a value test on a particular 
field. Restrictions can be applied to new 
and/or existing pc/focus files. 

USER = FRED,ACCESS = R,RESTRICT = 
SEGMENT,NAME = AUTHOR ,$ 

USER = C HAS,ACCESS = W,RESTRICT = 
VALUE,NAME = ISSUE, VALUE = VOLUME 
GT 3 AND VOL LT 5 

Encryption is available for designated 
files in pc/focus including .MAS file de¬ 
scriptor source and actual data files. 

SEGNAME = AUTHOR,SEGTYPE = S2, 
ENCRYPT = ON... 

Some of these encryption and user-pro¬ 
tection facilities seem more than a sin¬ 
gle PC normally would require. How¬ 
ever, in the kind of shared database en¬ 
vironment that Multiuser pc/focus will 
represent, these capabilities could have 
enormous value, especially in that they 
are integral to the system architecture, 
not merely post hoc add-ins. 

An evaluation of pc/focus from a 
strictly microcomputer vantage point 
leaves the reviewer wondering how the 
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Tools That Make Your Job Easier 

For PCDOS/MSDOS (2.0 and above/128K) • IBM PC/Compatibles, PC Jr., Tandy 1000/1200/2000, & others 
For CPM80 2.2/3.0 (Z80 required/64K) • 8"SSSD, Kaypro 2/4, Osborne ISD/DD, Apple II, & others 


MIX EDITOR 

Programmable, Full/Split 
Screen Text Processor 


Introductory 

Offer 


29 


95 

Great For All Languages 

A general purpose text 
processor, the MIX Editor is 
packed with features that make 
it useful with any language. It 
has auto indent for structured 
languages like Pascal or C. It has 
automatic line numbering for 
BASIC (255 character lines). It 
even has fill and justify for 
English. 

Split Screen 

You can split the screen 
horizontally or vertically and 
edit two files simultaneously. 

Custom Key Layouts 

Commands are mapped to keys 
just like WordStar. If you don’t 
like the WordStar layout, it’s 
easy to change it. Any key can be 
mapped to any command. You 
can also define a key to generate 
a string of characters, great for 
entering keywords. 

Macro Commands 

The MIX Editor allows a 
sequence of commands to be 
executed with a single 
keystroke. You can define a 
complete editing operation and 
perform it at the touch of a key. 

Custom Setup Files 

Custom keyboard layouts and 
macro commands can be saved 
in setup files. You can create a 
different setup file for each 
language you use. 

MSDOS Features 

Execute any DOS command or 
run another program from 
inside the editor. You can even 
enter DOS and then return to 
the editor by typing exit. 


MIX C COMPILER 

Full K&R Standard C Language 
Unix Compatible Function Library 


Introductory 

Offer 


Complete & Standard 

MIX C is a complete and 
standard implementation of C 
as defined by Kernighan and 
Ritchie. Coupled with a Unix 
compatible function library, it 
greatly enhances your ability to 
write portable programs. 

The Best C Manual 

MIX C is complemented by a 
400 page manual that includes 
a tutorial. It explains all the 
various features of the C 
language. You may find it more 
helpful than many of the books 
written about C. 

Fast Development 

MIX C includes a fast single 
pass compiler and an equally 
fast linker. Both are executed 
with a simple one line 
command. Together they make 
program development a quick 
and easy process. 

Fast Execution 

The programs developed with 
MIX C are fast. For example, 
the often quoted prime 
number benchmark executes 
in a very respectable 17 
seconds on a standard IBM PC. 
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Standard Functions 

In addition to the functions 
described by K&R, MIX C 
includes the more exotic 
functions like setjmp and 
longjmp. Source code is also 
included. 

Special Functions 

MIX C provides access to your 
machine’s specific features 
through BDOS and BIOS 
functions. The CHAIN function 
lets you chain from one 
program to another. The 
MSDOS version even has one 
function that executes any DOS 
command string while another 
executes programs and returns. 

Language Features 

• Data Types: char, short, int, 
unsigned, long, float, double 
(MSDOS version performs 

BCD arithmetic on float and 
double-no roundoff errors) 

• Data Classes: auto, static, 
extern, register 

• Struct, Union, Bit Fields 
(struct assignment 

supported) 

• Typedef, Initialization 

• All operators and macro 
commands are supported 


30 DAY MONEY BACK GUARANTEE 
Orders Only: Call Toll Free 1-800-523-9520, (Texas only 1-800-622-4070) 

MIX Editor- $29.95 + shipping ($5 USA/S 10 Foreign) Texas residents add 6% sales tax 

MIX C -$39-95 + shipping ($5 USA/125 Foreign) Texas residents add 6 % sales tax 

Visa-MasterCard_Card * _:_Exp. Date_ 

COD-Check-Money Order_ Disk Format_ 

Computer-Operating System: MSDOS_PCDOS_CPM80 _ 

Name___ 

Street___ 


City/State/Zip_ 

Country_ 

Phone _ 


rax 


2116 L Arapaho 
Suite 363 

_ Richardson, Tx 75081 

software 

Dealer Inquiries Welcome 
Call (214) 783-6001 


MSDOS is a trademark of Microsoft PCDOS is a trademark of IBM CPM80 is a trademark of Digital Research WordStar is a trademark of MicroPro 
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PC/FOCUS 


LEARN PROLOG 

Interactively and Quickly with PROLOG-86 

Ideal for Artificial Intelligence and Prototyping 

A complete Prolog Interpreter , Tutorial , and set of Sample Programs: 


□ Modify and write Expert Systems. 

Use the simple “Guess the animal” 
example on the Tutorial or use the 
sophisticated system for Section 318 of 
the US Tax Code written by one of the 
PROLOG-86 authors and published in 
the March, 1985 issue of Dr. Dobb’s 
Journal. 

□ Understand Natural Language 

Use the sample program that produces 
a dBase DISPLAY command as output. 


□ Write Symbolic Math or Abstract 
Problem Solving Applications 

This is a complete Prolog program to 
convert from Farenheit to Centigrade: 
f_to_c(C,F):- C is(F-32) *5/9. Planning 
programs and games are included to 
help you learn. 

□ BECOME FAMILIAR WITH 
PROLOG IN ONE EVENING. 


Programming experience is not required, but a logical mind is. Serious development of ex¬ 
perimental systems is practical with PROLOG-86. 1 or 2 pages in Prolog is often equivalent to 10 
or 15 in C. 


RECENT IMPROVEMENTS: Access to MSDOS, on-line help, load Editor. 
AVAILABILITY: All MSDOS, PCDOS systems. 

FREE with order: “Best of Prolog-86 Programs” — contest entries include: a primate 
expert system, an automobile expert system, a blocks world natural language system, 
etc. Call before November 30. 


ONLY 

$125 

Full refund if not 
satisfied during 
first 30 days. 


335- P Washington St. 
-OOlUCIOn Norwell, Mass. 02061 

s ustems ™ 6i7 - 45w571 

W 800-821-2492 
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LEARN LISP 

Interactively and Write “Realistic” Programs 
with LISP-86 for Only $75 

A “COMMON LISP” compatible Tutorial, Interpreter, Debugging, and 
Pretty Printer plus a Fast, Full Screen Editor, Samples and Help 


□ Start Easily and Quickly: 

A complete, modular tutorial helps you 
learn LISP at your own pace. An in¬ 
tegrated, interactive environment provides 
all of the elements needed to enter, modify, 
analyze and debug programs. 

□ Natural Language, Expert Systems and 
Mailing List: 

Natural Language concepts are illustrated 
by a phone number retrieval program. 
Choose the best word processing program 
for you with the Expert System. File handl¬ 
ing and typical data processing work are 
demonstrated by a Mailing List program. 


□ Write Realistic Programs: 

Short examples and substantial programs of 
about 10 pages in length help you learn by 
modifying, studying and using the key con¬ 
cepts needed to write programs of 1000 
lines or more. 

□ The “COMMON LISP” Standard: 

LISP-86 includes a 130+function subset of 
the “COMMON LISP” Standard. Use ex¬ 
tras like the MSDOS interface and graphics. 
Or use “strict compatibility” to make pro¬ 
grams written in LISP-86, with no changes, 
work with other COMMON LISP systems 
like VAX LISP, GC/LISP or LISP 
Machine LISP. 


Beginners and Experienced Programmers: The product assumes no programming experience 
but has a special path for those familiar with traditional language like PASCAL or BASIC. 

Runs on any MSDOS or PCDOS System: Not copy-protected, LISP-86 is available in just 
about any 3”, 5” or 8” format. PC compatibles can run LISP-86 with no installation pro¬ 
cedure. 192K memory and 1 floppy drive are the minimums required. 

335-P Washington St. 
J30iUU0fl Norwell, Mass. 02061 

Rustems ™ 617-659-1571 

< * 800-821-2492 


ONLY 

$75 

Full refund if not 
satisfied during 
first 30 days. 
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product has achieved such widespread 
usage. Despite what seems like a steep 
price, pc/focus has a distribution of 
18,000. When compared to popular mi¬ 
crocomputer-based DBMSs, pc/focus is 
definitely more cumbersome. 

The answer to this mystery lies in 
what large companies in the country 
are looking for when they shop for a 
data manager. Their needs—and, ac¬ 
cordingly, their evaluation criteria—are 
vastly different from those of the small 
user. Nearly every organization to 
which pc/focus would appeal already 
owns the mainframe version. Informa¬ 
tion Builders states that “almost all” 
pc/focus systems it has installed to this 
point have been to existing users of the 
mainframe product, or to organizations 
buying both simultaneously. 

Training costs for a system that op¬ 
erates identically on the PC as under 
VMS, CMS, or TSO amount to a fraction 
of what they would be if an alien data 
manager were chosen. Many companies 
have not just dozens of persons who 
might be using the system, but 
hundreds and sometimes thousands. 
From this perspective, the features that 
might annoy an experienced micro¬ 
computer user are familiar in a main¬ 
frame environment and become an as¬ 
set in terms of compatibility. 

File transfer is another significant 
consideration. Moving focus data sets 
from the mainframe to a product on the 
PC that can directly use the file is clear¬ 
ly an advantage. Finally, the single ven¬ 
dor argument: a company already using 
focus will have fewer software mainte¬ 
nance problems with potocus. 

Besides mainframe focus users, ap¬ 
plications developers are a major mar¬ 
keting target for Information Builders. 
To someone building and delivering to 
end users turnkey vertical applications, 
pc/focus has some appealing qualities: 

• Its heavy-duty file structuring capabili¬ 
ties allow complex applications mod¬ 
els to be built. This is attractive be¬ 
cause many real-life applications ne¬ 
cessitate numbers of records and rela¬ 
tionships; pc/focus is definitely up to 
such a task. The other side of this 
structure issue—inherent lack of flexi¬ 
bility in changing files and database 
architecture—is less of a liability 7 to 
the system integrator who is deliver¬ 
ing a turnkey business solution to cus¬ 
tomers. These customers are not in¬ 
terested in making adjustments to file 
designs. Accordingly, in this type of 
market, flexibility requirements are 
secondary to file-structuring capacity. 

• pc/focus has a report/query language 
(TABLE facility) that is better than vir- 
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LUGARU DATA BASE DECISIONS PHOENIX 


AVOCET 


GREENLEAF 


MARK WILLIAMS 


RAIMA 


DATABASES 

1 800 - 268-9799 

| 

LANGUAGES 


BTRIEVE -softcraft 

B-trees-softfocus 

C-tree-faircom 

C tO Dbase-computer innovations 
dBC-lattice 
db_Vista-ralma 
Phact-unipress 
Q Pro 4-quic-n-easi 


U.S. & CANADA 


SAVE $$$$$ 


UTILITIES 


BLAISE TOOLS-entlre line 

C utility Library-essential 
C Power Packs -software horizons 
Cterp-gimpel 

GREEN LEAF-green leaf 

Hammer "C"-o.e.s. systems 
I Sac- akron software 
Pre-C-phoenix 

POLYTRON TOOLS -entire line 

Realform-realia facility 
Screenio-realia facility 
Screen Sculptor-software bottling 
Turbo Power Tools-turbo power 
Windows for ”C' , -creative solutions 


C-Sprite-lallice 
H.E.L.P .-everest solutions 
HS/FORTH-harvard software 
Living "C "-living software 
Modula2-interface technologies 
Opt Tech Soft- opt tech data 
PANEL-roundhlll 
PC Lint-gimbel 
Pfinish-phoenix 
Plink 86-phoenix 
Pmaker-phoenix 
Topview Toolbox-lattice 
Vitamin "C"'- creative programming 
XENIX -CALL 


DEBUGGERS 


Advanced T race-morgan computing 
ATRON DEBUGGERS-entlre line 
Cl Probe- computer innovations 
Cdebugger-msd 
Codesmith 86-Visual age 
PeriSCOpe-data base decisions 
PflX 86- phoenix 

NEW PRODUCTS! 


Arity/Prolog-arity 
'Byso lisp-levien 
GC LISP-gold hill 
IQ Lisp-integral quality 
Micro Prolog-logic programming 
Mprolog-logicware 
PROLOG 86-solutlon systems 
Waltz LISP-procode international 


ATTENTION 

DEVELOPERS 


C LANGUAGE 


Cl C86-computer innovations 
Instant C- rational systems 
Introducing "C"-computer innovations 
Lattice C-iattice 
Lets "C"-mark williams 
MWC-mark williams 
Microsoft C vers. 3.0 

AMEX*MASTERCARD*VISA 
CORPORATE P.O.’S ACCEPTED 

CALL FOR PRICES 
800-268-9799 
U.S. & CANADA 

(IN TORONTO 416-865-1600) 


APL*PLUS/PC-stsc 
Avocet CROSS ASSEMBLERS 
Basic_C -c source 
Better Basic-summit software 
Fortran 77-digital research 
MS fortran-microsoft 
MS MACRO -mlcrosoft 
MS paSCal-microsoft 
MS CObol-microsoft 
mpb Cobol-mpb 
Pocket APL -stsc 
Porta A PL-portable software 
REALIA COBOL -realla 
Ryan McFarland -cobol/fortran 
Tjjrbo Pascal-borland 


LIBRARIES 


BASTOC-jmi consultants 
C Helper-solution systems 
Csharp-systems guild 
Faster C-solution systems 
lattice window-lattice 
LMK-lattice 
Rom PACK -computer innovations 
Scrio-delta health systems 


SAVE $$$$$ 


EDITORS 


Brief-solution systems 

C Screen Editor-solution systems 

EMACS-unipress 

Epsilon-lugaru 

ESP/C-bellsoft 

Firstime- spruce technology 

Kedit-mansfield 

Pmate-phoenlx 

SPF/PC-command technology 

Vedit PluS-compuview 

XTC-wendin 


GRAPHICS 


CDI SOUnd-graphic software 
GraphiC-scientific endeavors 
GraphmatiC-microcompatibles 
GSS-Drivers-graphic software 
Metawindow-metagraphics 
MliltihalO-media cybernetics 
Statgraphics-stsc 


VOLUME DISCOUNTS!!! 


SOFTWARE COMMODITIES & FUTURES INTERNATIONAL 

334 KING STREET EAST - TORONTO ONTARIO M5A 1K8 
800-268-9799/416-865-1 600/TELEX 06-983639 


ROUNDHILL 


GIMPEL 


BLAISE 


ATRON 


LATTICE 
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PC/FOCUS 


DeSmet 

C 

8086/8088 

Development $|f)Q 
Package IU9 

FULL DEVELOPMENT PACKAGE 

■ Full K&R C Compiler 

■ Assembler, Linker & Librarian 
• Full-Screen Editor 

■ Execution Profiler 

■ Complete STDIO Library (>120 Func) 

Automatic DOS 1.X/2.X SUPPORT 

BOTH 8087 AND S/W FLOATING POINT 

OVERLAYS 

OUTSTANDING PERFORMANCE 

■ First and Second in AUG '83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER $ 50 


• Examine & change variables by 
name using C expressions 

• Flip between debug and display 
screen 

• Display C source during execution 

- Set multiple breakpoints by function 
or line number 


DOS LINK SUPPORT $ 35 


■ Uses DOS .OBJ Format 
. LINKS with DOS ASM 
• Uses Lattice® naming conventions 


Check: □ Dev. Pkg (109) 

□ Debugger (50) 

□ DOS Link Supt (35) 


SHIP TO: 


ZIP. 



WARE 


P.O. BOX C 
Sunnyvale, CA 94087 
(408) 720-9696 

All orders shipped UPS surface on IBM format disks. 
Shipping included in price. California residents add 
sales tax. Canada shipping add $5, elsewhere add 
$15. Checks must be on US Bank and in US Dollars. 
Call 9 am. - 1 p.m. to CHARGE by VISA/MC/AMEX. 


Turbo Pascal Science, 
Engineering and 
Data Acquisition Tools 


Save time and money by incorporating these 
accurate, pretested Turbo Pascal procedure 
libraries into your own custom application 
programs. Developed by experts in each 
field,these tools can save hundreds of hours 
of research and program development time. 

All tools are supplied on IBM PC compatible 
diskettes and come complete with detailed 
documentation and source code listings. 

All of the tools are compatible with Turbo and 
Turbo-87 Pascal Rev.3.0 and higher.Example 
programs on disk make learning howto use the 
procedures quick and easy. 

General Science and EngineeringTools 
(IPC-TP-006) 

Includethese procedures inyourTurbo Pascal 
application programsfor general statistics, 
multiple regression, curve fitting, integration, 
FFT's,file transfers to Lotus 1-2-3,solving 
simultaneous equations, matrix math, linear 
programming, data smoothing and graphics 
(line plots, bar graphs, scatter plots, semi-log 
graphs, log graphs and windows). $69.95. 

Data Acquisition and Control Tools 
(IPC-TP-007) 

TheTurbo Pascal Data Acquisition and Control 
Tools package supports the IBM DACA (Data 
Acquisition and Control Adapter), Cyborg Isaac 
411 and Cyborg Isaac 911. Analog inputs can 
be sampled at up to 18K samples per second. 
Procedures are also supplied for analog 
output,digital inputand output,thermocouple 
linearization, PID control, real-time graphics 
(bargraphs and line plots) and FFT's. Menu- 
driven example programsfordata logging into 
Lotus 1-2-3 files, high speed data acquisition, 
process control and real-time graphics letthe 
userstartacquiring and analyzing analog 
data immediately.The data acquisition and 
control package requires the IBM Data 
Acquisition and Control Adapter Programming 
Support software. $94.95. 

To order orforfree information call or write: 
Quinn-Curtis (617)969-9343 

Software Division MasterCard and 

7FredetteRd. VISA accepted 

Newton Centre, MA 02159 

Add $5.00 for shipping and handling in US and Canada 
and $10.00 forshipping and handling outside US and 
Canada. Mass, residents add 5% sales tax. 


i 

Quinn-Curtis 

r* 


PC Software for Scientists and Engineers 


Turbo Pascal is a registered trademark of Borland International. Inc. 
IBM and DACA are registered trademarks of International Business 
Machines. Lotus 1-2-3 is a registered trademark of Lotus Development 
Corporation. Isaac 411 and 911 are registered trademarks of Cyborg 
Corporation 


tually any other offering on the micro¬ 
computer market. Production applica¬ 
tions systems invariably have heavy re¬ 
porting requirements. Customers may 
want to meddle with a system’s stan¬ 
dard reports as well as add new ones. 
pc/focus is a good vehicle for this. 

• Information Builders is removing per¬ 
haps the single major stumbling block 
to applications developers’ use of the 
system: lack of an adequate proce¬ 
dural language, pc/focus Host Lan¬ 
guage Interface (HLI) will allow 
use of the system’s facilities from 
FORTRAN, Pascal, and C, in addition 
to 8088 assembly language, and is 
supposed to be in general distribution 
this fall. HLI may obviate the need to 
access pc/focus databases via the 
modify procedure’s language. 
Information Builders has an¬ 
nounced a plan for runtime licenses of 
pc/focus that will make the system at¬ 
tractively priced to major developers. 
This will allow execution-only copies of 
pc/focus to be installed as part of an ap¬ 
plication at modest prices. In these 
cases, the customer will not be able to 
define other files in pc/focus or other¬ 
wise use the system in ways beyond the 
turnkey application itself. 

pc/focus is not a product directed 
to the PC mass market. In the specific 
environments to which it is primarily 
directed—large companies that are ex¬ 
isting users of mainframe focus —die 
system has many strong points. These 
assets, however, do not revolve around 
pc/focus’s general capabilities and fea¬ 
tures as much as its compatibility and 
ease of training. Add to this compati¬ 
bility a LAN version as well as the ability 
to speak intelligently with mainframe 
focus (and in doing so ship hies to and 
from the larger machines) and pc/focus 
has more favorable qualities. 

Simply as a PC-based data manage¬ 
ment product, however, pc/focus must 
stand on its own merits when com¬ 
pared to competitive database manage¬ 
ment systems. While some aspects of it 
are attractive, its programming language 
is definitely a liability, offsetting to a 
great degree assets of powerful hie 
structuring and a super report writer/ 
query facility. A cumbersome and top- 
heavy user interface coupled with a 
steep price seems to make the single 
sale copy of pc/focus a rara avis, hm— I 


William Casey has been working with data¬ 
base systems on mainframes since 1972. He 
is president and founder of System Craft, Inc. 
in Washington, D.C., where he does indepen¬ 
dent consulting for database a?id on-line sy>s- 
tems design and implementation. 
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processing option that’s operationally 
equivalent to and compatible with 
MicroPro’s WordStar + Mailmerge. 


■ ■ hat About A Proce¬ 
dural Language? 

DataFlex has a powerful procedural 
language that combines the best features 
of Pascal, BASIC and RPG. It has over 
125 commands in the following 
categories: 


Argument 
Processing 
Console I/O 
Control 
Database 
Commands 
Definition 
Data Entry 
Forms Processing 


Indicators 
Key Procedures 
Multi-User 
Functions 
Reporting 
Sequential I/O 
String Operations 
Structural Control 
System Commands 


DataFlex allows programs of up to 2,750 
command lines incorporating up to 255 
screen images! This enables you to 
design systems far more complex and 
sophisticated than possible with some 
other database programs. For many 
applications, however, knowledge of the 
procedural language is not necessary 
since DataFlex’s powerful AUTODEF 
and QUERY functions automatically 
generate the source code for handling 
data entry and reporting. Data checking 
and formatting commands and error 
traps can easily be added to the source 
code before compiling so your applica¬ 
tions will run smoothly with minimal 
possibility of operator error. 


ow Can DataFlex Be 
So Fast? 

DataFlex utilizes a multi-keyed B+ 

ISAM structure which updates indexes 
on-line each time data is entered, deleted 
or edited. Since all data is instantly 
available for recall, time consuming key 
sorts and batch index reorganizations 
are not necessary. With DataFlex, you’ll 
never again have to wonder whether or 
not your computer is really working or 
“hung-up” somewhere in the middle of 
a sort. DataFlex reports appear on your 
screen or printer as quickly as the data 
can be read from your disk. Data input is 
also speeded by DataFlex’s FlexKeys™: 
single keystroke commands that per¬ 
form record finding, saving and editing 
functions. There’s even a HELP FlexKey 
that can summon instructions or expla¬ 
nations pertinent to your application. 


W 


ill DataFlex 
Exchange Data With 
Other Programs So 
I Don’t Have To Start 
All Over From 
Scratch? 

Yes! Import and export of data is a snap. 
DataFlex can read or output either 
comma or carriage return/linefeed 
delimited files. Conversion of d-BASE 
data files is described in detail in our 
comprehensive user’s manual. 


DataFlex and Flex-Key are trademarks of 
DataAccess Corporation. 
d-BASE II and d-BASE III are trademarks 
of Ashton Tate. 

WordStar and MAILMERGE are 
trademarks of MicroPro 
International. 


Q^ust What Is DataFlex, 
Anyway? 

The easiest thing to say is that DataFlex 
is an application development system 
like d-BASE. However, that wouldn’t be 
a fair statement about either product 
because DataFlex is not only faster, 
more powerful and easier to use than 
d-BASE, but also supports TRUE multi¬ 
user transaction processing with com¬ 
plete data integrity. Applications 
developed with DataFlex can also be run 
LTNCHANGED on a wide selection of 8 
and 16-bit operating systems and LANs. 


M_ 

Easier To Use? 

Absolutely. DataFlex uses “image for¬ 
matting” to quickly and efficiently 
develop input screens and report for¬ 
mats for your application. All you have 
to do is make an “image” of your screen 
or form using any ASCII text editor. 
AUTODEF^ DataFlex’s file definition 
utility, automatically generates an error- 
free, ready to compile data entry pro¬ 
gram, creates the necessary data and 
key index files, and makes a data dic¬ 
tionary entry describing each field, its 
length, type and format. With DataFlex, 
there’s no need for you to go back and 
provide tedious definitions of the length, 
format and data type of your windows. 
And while we’re on the subject of text 
editors, you should know that DataFlex 
is also available with a full function word 


The Application 
Development Database 
For Single-User, Multi-User 
And Local Area Networks 




For Those Of Us 
With Heavy Report¬ 
ing Requirements? 

Output for reports, labels, preprinted 
forms and files is handled by a powerful 
DataFlex macro command called 
REPORT. It consists of an integrated set 
of selectable predefined output routines 
that can be chosen as needed. These 
routines are used to “fill-in” an output 
“image” and then send it to the device of 
your choice. You can write the report 
command file yourself or it can be auto¬ 
matically generated by DataFlex’s 


QUERY function. Even complex multi¬ 
file reports can be generated through 
QUERY. All you do, using the arrow keys 
or a mouse, is “point-and-shoot” at the 
data you want to see! QUERY then auto¬ 
matically writes error-free source code 
and allows you to save it as an ASCII file 
that you can then customize, compile 
and run. Output can be sent directly to 
your printer or CRT, or saved as a comma 
or carriage return/linefeed delimited 
ASCII file for later use by DataFlex or 
some other program. The speed with 
which QUERY performs its source code 
generation function is something that 
you have to see for yourself to fully 
appreciate. 


■Poes DataFlex Work On 
MULTI-USER Systems 
and LANs? 

Yes! DataFlex, unlike most other prod¬ 
ucts, supports TRUE multi-user process¬ 
ing. With DataFlex, no user is ever 
locked out of a file or denied access to a 
record. Every user can, at any time, 
access, read and even change any record 
in the database while maintaining abso¬ 
lute data integrity! 

U 

How Easy Is It For The 
“End User” To Deal 
With DataFlex 
Applications? 

DataFlex includes an elegant menu sys¬ 
tem which totally insulates the end- 
user from the computer’s operating sys¬ 
tem. Each menu screen supports up to 
nine prompted actions each, including 
chaining to “sub-menus” and DataFlex 
programs, and the execution of system 
commands and other programs. A pre¬ 
programmed “help-screen” is included 
to provide operator assistance on select¬ 
ing items from the menu. Password 
security can be established for each 
menu action to prohibit unauthorized 
file access, and the passwords (or even 
the entire menu) can easily be changed at 
any time by programmers with access 
to DataFlex’s MENUDEF utility. 



I’ve Had Perform¬ 
ance Go Right Down 
The TUbe When 
There’s More Than 
A Thousand Or So 
Records. How’s 
DataFlex Perform 
With Large 
Databases? 

Large, complex databases are exactly 
what DataFlex was designed for, and its 
performance in this environment is 
impressive. In benchmark tests on a 
Wang PC with a 36,000 record database 
of 128 byte records, DataFlex was able 
to find a record via a 41 byte key and 
display it to the screen in .8 seconds! This 
high level of performance extends to 
multi-file operations as well, where the 
PC version of DataFlex puts no limit on 
the number of open database files. As 
many as 255 database files can be main¬ 
tained by DataFlex, the size of each lim¬ 
ited only by your operating system and 
DataFlex’s 16.7 million record per file 
“limit.” 

TELEX 469021 DATA ACCESS Cl 

Come See Us at COMDEX Booth No. 3150 


SUPPORTED 
OPERATING SYSTEMS 
AND NETWORKS 

IBM PCDOS 1.x, 2.x, 3.x 
MSDOS 1.x, 2.x, 3.x 
IBM “AT 1 XENIX 
IBM PC NETWORK 
CP/M, CP/M-86 
Concurrent CP/M-86 
Concurrent DOS 
MP/M-86 
Novell NetWare 
TurboDos 
Corvusw/IBM PC 
Molecular N/Star 
TeleVideo Infoshare 
3Com EtherShare 
PC-Net 

NorthStar Dimension 
Action DPC/OS 
DMS Hi-Net 

Alloy Engineering RTNX 


SPECIFICATIONS 

Environment: 

8080, Z80,8088,8086,80186,80286 
Requirements: 

52KTPA (8-bit) 

256KTPA (16-bit) 

CRT w/cursor addressing 
600K disk storage 
Capabilities: 

255 Database files 
No limit on number of open files 
(16-bit) 

9 6-segment indexes per file 
(16-bit) 

16K Bytes per record 
255 Fields per record 
16,777,215 Records/file 
2,750 Program lines per 
configuration 

255 Screens per configuration 

2,900 Windows per configuration 

32,000 Variables 

127 Indicators 

9 Global break point levels 

18 Terminal independent function keys 


DataAccess Corp., 8525 S.W. 129th Terrace, Miami, FL 33156 (305) 238-OC 
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More Power Than You Thought Possible 

Arity offers the first serious implementation of Prolog for IBM personal computers. Arity/Pro- 
log is a powerful, highly optimized, and extended version of the logic programming 
language Prolog. Imagine building software applications with a language that solves prob¬ 
lems through deduction and logical inference. The task of creating complex programs is 
much faster and easier, resulting in lower development costs. Arity/Prolog is now in use in a 
wide range of applications in industry, business, research, and education. The solution— 
the Arity/Prolog Interpreter: 

■ Interface to assembly 
language and ‘C’ 

■ Text screen 
manipulation 


■ Integrated program¬ 
ming shell to MSDOS 

■ Comprehensive set of 
evaluable predicates 


■ Definite clause 
grammar support 

Arity/Prolog Interpreter $495.00 

Arity also offers the Arity/Prolog Compiler and Interpreter, a sophisticated development envi¬ 
ronment for building Al applications. Essential for producing fast, serious production code. 

Arity/Prolog Compiler and Interpreter $1950.00 


The Arity/Prolog Demo Disk is available for $19.95. ■ Arity/Prolog products run on the IBM PC, 
XT, AT, and all IBM compatibles. ■ To order, call (617) 371-2422 or use the order form below. 

^ arity corporation 358 Baker Avenue, Concord, MA 01742 



Quantity 

Product 

Unit Price 

Total Price 

Name 


Arity/Prolog 

Compiler & Interpreter 

$1950.00 


Organization 


Arity/Prolog 

Interpreter 

$ 495.00 


Address 


Arity/Prolog 

Demo Disk 

$ 19.95 


□ Enclosed is a check or □ Please bill my 

money order to Arity Corporation □ Mastercard □ Visa □ American Express 

Subtotal 

MA residents add 5% sales tax 

Total Amount 


Amount# 




signature □ Please send me more information about 

Arity and Arity/Prolog 

arity 358 Baker Avenue, Concord, MA 01742 


Source level debugger 

I Virtual databases, each 
with a workspace of 16 
megabytes 

I Floating-point 
arithmetic 

I String support for 
efficient text handling 
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in 1-2-3 


The marriage of Lotus’s versatile macros with some 
traditional programming command and data 
structures broadens 1-2-3 applications possibilities. 


JORDAN LEE WAGNER 


L otus 1-2-3 macros are great time 
savers, but they also can build 
I power into a worksheet with cus¬ 
tom-designed menus and sets of help 
screens. The 1-2-3 macro menu com¬ 
mand lets a programmer easily create a 
complex user interface by integrating 
Lotus’s numerous worksheet and macro 
commands with structured program¬ 
ming discipline and data structures. 


Used for convenience, macros sim¬ 
ply store (act in place of) several key¬ 
strokes; they insert the company logo 
or print a report at the touch of a key. 
With minimal additional programming, 
the user can realize substantial extra 
mileage out of 1-2-3. The looping rou¬ 
tines developed in this article permit 
wide-ranging, what-if analyses. A loop¬ 
ing macro can juggle any number of 


input variables in search of an end 
condition of arbitrary complexity. 

These techniques will be most use¬ 
ful to those who are familiar with all 
the native commands of 1-2-3, but who 
are relatively unacquainted with its mac¬ 
ros and have done no 1-2-3 program¬ 
ming. However, even advanced 1-2-3 
macro writers may encounter some 
new and worthwhile techniques, such 









THE 

GREAT ESCAPE! 

FROM IVORY TOWERS AND 
COLD COMPUTER ROOMS TO 
THE WARMTH OF YOUR OFFICE. 



Artificial intelligence for business 
has arrived in a revolutionary new 
product. . . Guru. 

At last, artificial intelligence designed espe¬ 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor¬ 
mation when needed, and explaining its 
recommendations. 

Guru’s expert system works hand-in-hand 
with all the familiar business computing tools 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won’t need to learn LISP or 
PROLOG or buy fancy computers. . . Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business. 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, P.O. Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISE UR. 


INTELLIGENCE THAT MEANS BUSINESS. 



mdbs is a registered trademark and Guru is a trademark of Micro Data Base Systems, Inc., P.O. Box 248, Lafayette, IN, 47902 -£■ 
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1 - 2-3 

as subroutine calls with parameter pass¬ 
ing, nested while loops, and creating a 
macro that can determine where the 
user has left the cell pointer. 

A 1-2-3 macro is a sequence of key¬ 
strokes stored in columns of worksheet 
cells. A cell may contain either a label 
or a value. Labels can begin with any 
character, but values begin only with a 
digit or any of the following symbols: 

+ , — , $, @, #, (• Values are displayed 
according to the format of the cell. La¬ 
bels are displayed according to a label 
alignment prefix that is stored with the 
label. 1-2-3 adds the prefix automati¬ 
cally, unless the label begins with a 
slash or any of the symbols used to 
begin values. In that case, the user must 
enter the prefix explicitly. 

Normally, 1-2-3 responds to key¬ 
strokes typed by the user, but it can be 
told to receive its input from a cell in 
the worksheet. The label stored in the 
cell will be interpreted by 1-2-3 as a se¬ 
ries of keystrokes being pressed by an 
incredibly fast typist. More generally, a 
macro is a cell or a single column of 
cells, each containing a label. The first 
cell in the macro must be a named 
range; 1-2-3 reads from the label in the 
named cell. It continues with the label 
in the next cell down. The macro ends 
when an empty cell is reached. 

Macros that are invoked from the 
native command level of 1-2-3 are given 
a name that consists of a backslash fol¬ 
lowed by a single letter. A user invokes 
a macro by holding down the Alt key 
and simultaneously pressing the letter. 

It is a good practice to give subroutines 
within macros longer, more descriptive 
names and labels. 

The Enter key, the cursor control 
keys, and other special keys are desig¬ 
nated with symbols in 1-2-3’s macro lan¬ 
guage. In general, a key’s symbol is the 
name of the key surrounded by curly 
braces, for example, {right}, {home}, or 
{del}. The Enter key is an exception; its 
symbol is the tilde (~ ). The {calc}, 

{edit}, and {goto} keys permit very pow¬ 
erful operations within programs. Some 
keys, such as Scroll Lock and Ctrl-left, 
are not available in macros. 

Macros provide new uses for some 
normal 1-2-3 commands. With the range 
input command, for example, forms- 
oriented database entry is possible 
in a macro. When 1-2-3 encounters 
/riRANGENAME - , it moves the window 
to the range named in the command. 
Typically, this range is an input form. 
1-2-3 moves the cursor to the first un¬ 
protected cell in the range and allows 
the user to enter data in any unpro¬ 
tected cells within that range. The cur¬ 


sor keys will let the user move only 
among the unprotected cells. 

Editing via the edit (F2) and the 
calc (F9) keys is permitted. A lone Enter 
keystroke on an input line ends the 
range input command, as does pressing 
Esc. The program then examines and 
uses the data in the input form. 

SHOW SOME STYLE 

Macro text is better (and more easily) 
designed in a clear, structured format. 
The examples included with this article 
are written in the three-column style of 
well-documented assembly language. 
The first column contains range names 
only in capital letters, the second col¬ 
umn contains the macro code in lower¬ 
case letters, and the third column holds 
comments and explanations. 

This format helps eliminate errors, 
especially those involving range names. 
Once the macro text is typed in, a sin¬ 
gle /Range Name Labels Right command 
sets the range names correctly; the user 
simply points to the first column. 

It is important to remember that all 
macro commands are entered as labels. 
If a label begins with a formula or a 

A looping macro is capable 
of juggling any number of 
input variables in search 
of an end condition of 
arbitrary complexity. 


1-2-3 native command, it must be pre¬ 
ceded by an apostrophe label prefix. 
Without the prefix, 1-2-3 will execute 
the command immediately. To actually 
include an apostrophe as the first char¬ 
acter in a label, it must be typed twice. 

Entering macro text and comments 
in lowercase helps to make code more 
readable. All range names embedded in 
the code should be in uppercase. Dur¬ 
ing programming or debugging, visual 
scans are made more often for range 
names than for particular instructions; 
however, long range names should be 
shortened after debugging is completed 
because they will slow the macro down. 

White space can be incorporated 
into code to allow long comments to 
extend over several lines, to separate 
related statements into groups, and to 
document each subroutine liberally. 
Because a macro stops when it reaches 
an empty cell, include a left label align¬ 


ment prefix in each cell that should 
look empty. The macro will then 
continue, ignoring these cells. 

Address all macro variables with 
range names. Actual cell references 
should never be used; macros do not 
include relative cell addressing. A move 
command may adjust addresses in 
formulas, but it will never change the 
addresses in a macro. 

1-2-3 offers the most basic debug¬ 
ging facility: a single-step operation. In 
this mode, the user executes a macro, 
one keystroke at a time; pressing any 
key executes the next macro command. 
Single-step mode is started and ended 
by pressing Alt-Fl. Fortunately, most 
macro bugs fall into three areas: a miss¬ 
ing tilde after a macro command, empty 
white space cells (missing the apos¬ 
trophe label prefix), and misplaced or 
forgotten range names. 

It is a good idea to save work¬ 
sheets before a program is tested. An 
omitted tilde is capable of destroying 
code. This error is usually evidenced by 
a rapid series of beeps as the rest of the 
macro quickly fills the command line: 
because the tilde is missing, 1-2-3 is 
typing the remaining portions of code, 
either as a label on the editing line, 
or as erroneous input to the command 
that needed the tilde. 

Empty white space cells will halt 
the program. Macro code is displayed 
just as the macro will read it: as com¬ 
mands, not as labels. White space cells 
look just like empty cells on a work¬ 
sheet. To find the error, move the cur¬ 
sor to each white space cell and check 
for the apostrophe label prefix. If a 
range name has not been defined, the 
macro will stop with a beep and display 
an appropriate error message. The 
range name used will be visible on the 
command line, making correction easy. 

Figure 1 demonstrates the three- 
column macro style. Macro \j takes the 
label at the current cell pointer and 
concatenates it with the label in the cell 
beneath it. This is similar to the join 
command in FRED (the FReeware 
EDitor) or the IBM Personal Editor. 
Macro \j is self-modifying; STRING 1 
and STRING2 are both used as tempo¬ 
rary data storage areas. Initially empty 
cells, they are filled by the time 1-2-3 is 
ready to read keystrokes from them. 

This macro can be invoked by the user 
repeatedly without first erasing the old 
contents of STRING 1 and STRING2. 

1-2-3 provides four pause and 
prompt commands. The simplest, {?}, 
causes 1-2-3 to pause and return control 
to the user. This symbol often is used 
to allow the program to accept user in- 
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FIGURE 1: String Concatenation 


\j /c-STRINGl- 

copy label at cell pointer to STRING1 

/c 

start the copy command 

{esc) 

un-anchor the cell pointer 

{down)- 

point to cell beneath current cell... 

STRING2- 

...and copy its label to STRING2 

stringl 

now the first string is typed... 

string2 

...and then the 2nd string is typed 

~ 

put the result in the current cell... 

/re{esc){down)~ 

... and erase the cell beneath it 


This self-modifying macro performs string concatenation; two 
adjacent strings in a column are combined. The three-column 
design of assembly language works well in 1-2-3 macros. 


FIGURE 2: Check Register 


\c {?) 

{right) 

user types the check number 
enter # and move to "date" field 

adate(85. 

begin to enter the date 

{?)) 

the user types: month,day,enter 

{right) 

enter date and move to "payee" field 

'{?) 

typed input will be a label 

{right) 

enter payee and move to "amount" 

{?) 

type the amount 

{down) 

enter amount and move to next check 

{endXleft) go to next check's number 


The versatile {?} prompt helps the user create a four-column 
check register. Note the three-column format: labels on the 
left, macro code in the center, and comments on the right. 


put, either selections from large menus 
on the screen or information which it 
needs to continue. The macro continues 
when the Enter key is pressed. 

The user is in full control once 
1-2-3 has paused for input; he can de¬ 
lete rows, erase files, move the cell 
pointer, and so on. A series of opera¬ 
tions can be performed before control 
is returned to the macro using cursor 
keys to enter data and invoke com¬ 
mands by their initial character rather 
than by pointing. The user cannot in¬ 
voke a second macro while the pro¬ 
gram is pausing. Further, 1-2-3 does not 
interpret the pressing of the Enter key 
to end the input routine as part of the 


input. Therefore, a tilde character or a 
cursor movement key must be inserted 
in the macro right after the bracketed 
question mark. 

Figure 2 shows how to use {?}. 
Macro \c helps the user create a check 
register. The columns contain the check 
number, date, payee/memo, and check 
amount. This macro assumes that the 
cell pointer is in the left column on the 
row after the last recorded check or de¬ 
posit. To record a new check, the user 
presses Alt-c. Notice the use of {?} with¬ 
in the function to simplify date entry, 
and the apostrophe before {?} when 
entering the payee field. The apos¬ 
trophe creates a label prefix so that an 


error will not result from an entry such 
as 1st National Bank. 

The {?} command is quite versatile, 
but sometimes a more traditional 
prompt and input is needed. The exe¬ 
cute commands, or x-commands, pro¬ 
vide other options. The x-commands 
are designed for programmers; they can 
be used only in macros. 1-2-3 has two 
for prompting: one for labels, the other 
for numeric input. The formats are: 

/xlPrompfCELLNAME' “get-label” 

/xnPrompt'CELLNAME" “get-number” 

The /xl and /xn commands display a 
prompt at the top of the screen and 
accept input from the user. The user’s 


VAX EDI ON THE IBM PC 

Make your life easier. Mainframe editing on your PC with 
Boston Business Computing's PC/EDT. 


“SSSSl**^** 


Full VAX EDT Capability 
Standard EDT keypad layout on 
IBM AT 

Runs on IBM PC/XT AT DEC 
Rainbow and IBM compatibles. 

$220.00 (Mass, residents add tax) 

Boston 
Bnsiness 
Computing, Ltd. 

Riverwalk Center, 360 Merrimack Street, Lawrence, MA 01843 
(617) 986-8050 

Major Credit Cards Accepted 

VAX and DEC Rainbow are trademarks of Digital Equipment Corporation IBM PC/XT and AT are trademarks of International Business Machines. 




See us at DEXP0 WEST '85, Booth #1050. 
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Andy says I’m nuts to 
send you Q-PR04 for $50 


Multi-User 4th generation data base language 
can help any professional developer multiply income 

To prove it, I’ll send you the complete Q-PRO 4 applications development system, the 
full Q-PRO 4 manual, and even refund the token $50 security deposit if you don’t agree 


Hard to believe, but true. 

How you can save hundreds of pro¬ 
gramming hours and complete more 
jobs profitably. 

As part of an international promotion 
campaign, we are distributing 5000 
copies of the Q-PRO 4 data base 
language for FREE trial. 

We will rush Q-PRO 4 to the first 5000 
professional developers who send us 
a token $50 security deposit (100% 
refundable). 

Over 10,000 professionals now 
save millions of programming 
hours with Q-PRO 4. 

Multi-user Q-PRO 4 is the most widely 
used professional data base language 
with no restrictions. It has already earned 
rave reviews from developers in the USA, 
Japan, Canada, Great Britain, Australia, 
and 34 other countries. 

Multiply your productivity with 
Q-PRO 4 

The screen generator, file manage¬ 
ment system, and super efficient syntax 
have been optimized for the professional 
developer. 

Complete Q-PRO 4 system for 
trial use ... not a demonstrator 

You will get the complete Q-PRO 4 
system with all the features that pros now 
use worldwide. One exception ... the 
run-time module has been altered to 
make it suitable for trial use. 

89% of the professionals who try 
Q-PRO 4 ... buy Q-PRO 4 

Professional developers around the 
world tell us Q-PRO 4 has no true compe¬ 
tition. So, instead of spending a million 
dollars on Q-PRO 4 advertising claims, 
we're sending you Q-PRO 4. 

You try Q-PRO 4. You agree that 
Q-PRO 4 will save you hundreds of pro¬ 
gramming hours ... or send it back for 
return of your $50 security deposit. Ho 
questions asked! 



Bob Roth , Q-Pi-E International's president and 
Andy Erlanger, author of Q-PRO 4, at computer 


Fabulous Q-PRO 4 Offer 
and Guarantee 

■You get a complete FREE 
trial copy of Q-PRO 4. 

■ You get a complete manual. 

Your obligation 

■ You send a security deposit 
of $50 plus $5 handling 
(credit cards accepted). 

■ You try Q-PRO 4. 

Our 100% Guarantee 

■ We guarantee your complete 
satisfaction with Q-PRO 4. 

■ if for any reason, you return 
to us the Q-PRO 4 system 
and Q-PRO 4 manual within 
30 days of receipt, we will 
return your full $50 security 
deposit. 

Bob and Andy 
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Only the Q-PRO 4 data base language 
gives professional developers these 
twelve blockbusters to multiply 
your productivity and income. 

DATA BASE 

1. FILE TYPES: Random, Sequential, 
Index Sequential, Relational 

2. HUMBER OF OPEH FILES: 255 

3. RECORD SIZE: Unlimited 

4. HUMBER OF FIELDS: Unlimited 
LOCAL AREA NETWORKS 

5. FULL FILE AHD RECORD LOCK 
PORTABILITY 

6. 8-BIT TO 16-BIT TO 8-BIT 
FORMATTED DATA ENTRY 

7. FULL WITH FIELD ATTRIBUTES 
REPORT GENERATOR 

8. FULL . . . CREATED OH SCREEH 
MEMORY VARIABLES 

9. UHLIMITED 

PROGRAMMABLE FUNCTION KEYS 

10. TWEHTY-OHE 

QUERY LANGUAGE 

11. COM PAH IOH PACKAGE-$250 

COMPILER 

12. UHDER DEVELOPMEHT 


Q-PRO 4 PURCHASE PRICES 
FULL PRODUCTIOH SYSTEM: 
Single-user - $595 
LAH/Multi-user- $795 
Author's lock up package available 


Be one of the lucky 5000 pros 
that takes advantage of this 
FREE trial offer. You risk nothing. 
Call now with credit card number. 

For the little more daring . . . order the 
full production system now ... it comes 
with 100% money-back guarantee, too. 

Questions? Call us! Ask about surprise 
bonus offer. 

136 Granite Hill Court, Langhorne, PA 19047 
(215)968-5966 Telex 291-765 

f l-n-e international 











It’s too late 
when you can see 
that your disc drive 
has problems... 



ReadiScope 

is your eyes and ears 
inside vour disc drives. 



ReadiScope is a comprehensive 
diagnostic program that analyzes 
the current status of a diskette 
drive. It graphically displays the 
alignment pattern so that 
adjustments to head, spindle 
hub alignment, and rotational 
speed can be made in minutes 
without special equipment. 

■ Floppy drives, single or double 
sided drives, can be tested while 
installed under normal operating 
conditions 

■ Ideal for use by: PC Clubs; 

Users with Critical Data; 

Repair Shops; Multi-PC Users; 
Retail Stores 

Requires 48K IBM PC with one operating 
drive. Uses monochrome or graphics 
display. $295. including special diagnostic 
diskette. 

Visa, Mastercard or MO. Add $3. for 
shipping. Ml residents add sales tax. 

Call 616-327-9172 or send your order 
now to: 

ReadiWare Systems, Inc. 

P.0. Box 515, Portage, Ml 49081 
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1-2-3 

response is stored in the cell specified 
in this statement. 

These input commands do not 
move the cell pointer or window. They 
use much less worksheet space (mem¬ 
ory) than range input with a data entry 
form. Either command can be used to 
pause while the user reads a screen. 

Use /xl“ DUMMYCELL' to store user’s 
response in a cell that the program 
ignores. The /xl command limits the 
user’s activities more than {?} does. 

The fourth type of input pause is 
an ingenious use of the /xm menu com¬ 
mand. It permits two-line prompting 
with minimal user control; this special 
application is described further below. 

PROGRAMMING COMMANDS 

Built-in 1-2-3 commands permit simple 
program control. Versions of goto, if, 
call, return, and end are available: 
/xgCELLNAME' “x goto”. This command 
transfers program control uncondition¬ 
ally. The name of a cell follows /xg; 
when 1-2-3 encounters this statement, it 
begins reading keystrokes from the 
macro at the named cell. This command 
should not be confused with the {goto} 
function normally provided by the F5 
key, and also available within macros. 
/xiConditioiTkeystrokes “x if’. The execute- 
if command transfers control condition¬ 
ally. When 1-2-3 encounters an /xi line, 
it tests the condition. If the condition is 
true, the remaining keystrokes in the 
cell will be interpreted. Otherwise the 
remaining keystrokes are skipped and 
execution continues at the next cell 
down. If the condition consists of a 
formula, it is considered true when the 
formula has a nonzero value and false 
when the formula evaluates to zero. 

/xq “x quit”. This is the end statement in 
1-2-3’s macro command language. When 
1-2-3 comes to /xq, the macro halts and 
control is returned to the user. 

The above commands are all that 
are necessary for writing simple mac¬ 
ros. Figure 3 shows a typical spread¬ 
sheet problem and its macro solution. 
When a database is sorted in 1-2-3, a re¬ 
port similar to that in figure 3 may be 
requested. Every row of the report con¬ 
tains an entry in the columns containing 
the sortkeys. The readability of the re¬ 
port is improved when each value of a 
key appears only once in the column. 

Macro \s performs nested looping 
and testing to fine-tune the report. To 
use the macro, position the cell pointer 
at the top of the column of the report 
and press Alt-s. The four cells that pre¬ 
cede the macro are variables. NROWS 
holds the number of rows in the col¬ 
umn; this is determined by the first four 


lines of the macro. Macro \s will not 
work if range name HERE already 
exists; it is deleted in the fifth line to 
make the macro reusable. 

Once NROWS is known, the macro 
enters a loop. Each iteration of the loop 
operates on one row. COUNTER holds 
the number of rows that already have 
been processed, NEWVALUE contains 
the value in the current row, and TEST- 
VALUE holds the value that was in the 
previous row. The loop continues until 
COUNTER^ NROWS. 

The data fill command has found 
special use here. In its use outside of 
macros, /df puts a sequence of numbers 
into a range of cells. It uses a starting 
value, an increment amount, and a final 
value that the user may specify; the 
1-2-3 default values are, respectively, 0, 
1, and 2,047. However, /df can operate 
on a single cell, rather than a range. In 
this case, only the starting value is used. 

This form of /df is very useful in 
macros. Data fill can enter or copy in¬ 
formation anywhere on the worksheet, 
without moving the cell pointer or the 
display window. Often the user needs 
to do work without moving the cell 
pointer. This command copies the cur¬ 
rent values of formulas without includ¬ 
ing {calc} in the macro. It can lead to a 
faster execution because it requires the 
1-2-3 macro interpreter to read fewer 
keystrokes. For example, macro \s uses 
/df to increment COUNTER; without /df 
the code might be: 

/rncHERE" {goto}COUNTER'{edit} + l{calc}~ 
{goto}HERE7rndHERE~ 

Macro \s can be put to other uses. For 
example, it can be used to measure the 
number of columns and to set up two 
counters to loop through the array. 
Figure 3 illustrates a general purpose 
looping technique that is appropriate 
for many different applications. 

Finally, 1-2-3 allows for 16 levels of 
subroutines. Its two most familiar call 
and return commands are: 

/xcSUBROUTINE" “xecute a call’’ 

/xr“ “xecute a return” 

When 1-2-3 encounters /xc, it transfers 
control to the macro at the cell named 
in that statement. Later, when 1-2-3 en¬ 
counters /xr, it returns control to the 
original macro. Execution will then con¬ 
tinue with the keystrokes immediately 
following the /xc statement. 

STACKS AND LOOPS 

The following macros enhance 1-2-3’s 
programming language; they include a 
stack, local parameter passing, bounded 
do loops, and unbounded while loops. 
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“Boy Am I Glad 
I Found You!” 


People say this to us all the time. 
In fact, we’ll go so far as to bet that if 
you spend a couple of minutes reading 
this article, you'll say the same thing. 

Applied Creative Technology Inc. 
applies technology creatively. We 
produce machines that most computer 
dealers wouldn't dare tell you about... 
machines that deliver even more than 
what is expected of them (customers 
often tell us this too)... machines that 
can save you lots of money and 
headaches. Chances are if you do 
much computing at all, and use a 
printer or modem, you would benefit 
from having one of our products. 

Enough of the promises... let's 
get to the facts. 


“The Printer Optimizer 
has increased the 
performance of our 
system by 6000%, 
saving us thousands 
of dollars a year.” 


Our product line covers a myriad 
of applications. One product, the 
Printer Optimizer, is a printer and 
modem control center. It offers data 
spooling (using a 64K to 1 Meg 
buffer), the ability to connect several 
printers or modems to a single 
computer — without extra adaptors or 
software, and even the ability to 
modify or filter out data passing 
through it A fellow from McDonnell 
Douglas told us: “Every computer 
department ought to have a Printer 
Optimizer in their bag of tricks. It's 
great!”. 

The Printer Optimizer is also 
particularly useful to owners of laser 
printers. When you call for info, tell 
us if you have a laser printer — and if 
you do own a laser, you should call. 

Another product, the Systemizer, 
allows several PC’s or CRT’s to share 
one or more printers. 




ft m ® 



is the perfect 
solution for 
sharing a high 
cost printer 
like a laser or 
plotter between 
several PCs ” 


To up to 12 more 
computers and printers.. 


Businesses ranging from small 
law firms to almost 100 of the 
Fortune 500 are using Systemizers to 
save big dollars by eliminating print¬ 
ers and the office space and service 
costs associated with them. Now you 
can afford to own better printers like 
laser printers and plotters. 


“The Systemizer is all 
the network many PC 
users need.” 

Jim Seymour, PC Week 


The Systemizer is indeed the best 
solution for sharing printers you'll 
find. That's a bold statement, so we 
suggest you get a copy of our article 
“The Wasted Buck Stops Here" and 
see if you don't agree. 


“Now that the 
Systemizer is available, 
buying a LAN to share 
printers is like buying 
an aircraft carrier to 
go water skiing!” 


“Your 1 Megabyte 
printer buffer is a 
dream come true.” 


We also make a complete line of 
printer buffers and full fledged 
spoolers, with buffer capacities 
ranging from 64K to 1 Megabyte. 

Our latest creation is the Buffer 
Box. It’s the lowest cost full- 
feature printer buffer available. 
Anybody who owns a printer should at 
least have one of these little wonders. 


“Printing from a micro 
without a printer 
buffer is like trying to 
drain Hoover Dam with 
a soda straw.” 


You know, we hear the same 
refrain over and over: “Geez! I wish I'd 
known about you before I bought...”. 
Don’t make the mistake of not talking 
to us. If you’re using computers 
you'll either need us now or later, so 
call us now before you waste any 
more time or money. 

Applied 

Creative 

Technology Inc. 

2156 Northwest Hwy. 
Dallas, TX 75220 USA 

(800) 433-5373 
(214) 556-2916 

(TWX 9103332410 APPLCREATECH) 
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INS Presents a 

Micro-to-Mainfr ame Masterpiece 


On exhibit or at work, INS products earn best of 
show with simple operator interface and SNA data 
emulation. Plus, speed and reliability is rendered by 
an on-board micro-processor inherent in all three 
INS masterworks— the SDLC PC Adapter, X.25 PC 
Adapter and SDLC Loop PC Adapter. 

The INS micro-to-mainframe collection also features: 

• SNA 3274 cluster controller emulation 

• Two 3278/3279 display emulation sessions 

• Keyboard customization 

• 3287 printer emulation session 

• PC-DOS session 

• Hot-key session switching 

• Host initiated file transfer allowing unattended 
transfer operation 

• Local screen capture to printer or disk 

The SDLC PC Adapter connects to any host 
supporting SNA/SDLC 3270 control units via leased 
or switched line with speeds up to 19,200 baud. 

IBM is a registered trademark of International Business Machines Corp. (U.S.A.) 


The X.25 PC Adapter allows connection to public 
or private X.25 networks using switched or per¬ 
manent virtual circuits to hosts supporting SNA 
3270 control units. 

The SDLC Loop PC Adapter connects to the multi¬ 
use communications loop of the IBM 8100 and 4300 
computers. 

INS products are already in the systems of some of 
the world’s largest corporations. 

Call INS today to order or for more information, 
toll-free at 1/800-SNA-3270 or (205) 633-3270. Telex: 
701238. Dealer inquiries are welcomed. 


See us at 

© COflfeDCM/MI TO 

November 20-24, 1985 
MGM Grand Hotel 
Las Vegas, Nevada 


INS 

P.O. Box 91395 
Mobile, AL 36691 
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TESTVALUE. 

\s /rncHERE- create a range named HERE 

CendKdown)- make HERE the whole column of numbers 

/dfNROWS- put into NROWS... 

ficount(HERE)— ...the # of cells in the column 

/rndHERE- so the cell pointer won't move during 

/rnc. 

/dfCOUNTER-O— Start counting rows with zero 

loopl /c~TESTVALUE~ copy cell pointer contents to 

TESTVALUE. 

loop2 {down} move to next row 

/xiCOUNTER=NROWS~/xq exit the macro if there are no more 
rows 

/dfCOUNTER- increment the row counter 

COUNTER+1- 

/c-NEWVALUE- copy cell pointer contents to 

NEWVALUE.. 

/xiNEWVALUE=TESTVALUE~/re~/xgL00P2~ 

/xgLOOPI- erase current location if a duplicate. 

otherwise, update the TESTVALUE 
without erasing. In either case, 
loop to the next row. 


A nested loop creates a more readable data table. Repetitions 
in the Dept, and Acct. columns are removed from the ex¬ 
ample at top, left, to produce the table at top, right. Two /x 
commands are used in the \s macro: /xi (if) and /xg (goto). 


FIGURE 4: ,4 1-2-3 Stack 


push 

/xiCNT>=MAX~/xgOVERFLOW- 

Is stack full? 


/rncTOS-Cdown}- 

No: move stack pointer 


/c-TOS- 

push data 


/xr 

all done 

overflow 

STACK OVERFLOW 

Yes:error message 

pop 

/xiCNT<=0~/xgUNDERFLOW~ 

Is stack empty? 


/cTOS— 

No: pop data 


/reTOS- 

clean the stack 


/rncT0S~{up)~ 

move stack pointer 


/xr 

all done 

underflow STACK UNDERFLOW 

Yes:error message 


These push and pop macros perform stack operations on 
labels and numbers. The operations are accomplished with 
the help of four labels: STACK, a range of cells; CNT and 
MAX, index storage cells; and TOS, a moving stack pointer. 


FIGURE 5: Pushdata and Popdata 


stackdata a data transfer area 

pushdata /xiCNT>=MAX~/xgPUSHDOVER~ 

/rncTOS~{down}~ 

/cSTACKDATA-TOS- copy from STACKDATA, not the 

cell pointer 
/xr 

pushdover STACK OVERFLOW 

popdata /xiCNT<=0~/xgPOPDUNDER~ 

/cTOS-STACKDATA- copy to STACKDATA, not the 

cell pointer 

/reTOS- 

/rncTOS~(up}~ 

/xr 

popdunder STACK UNDERFLOW 


The push and pop of figure 4 access the cell of each label to 
be pushed or popped. Because push and pop move the cell 
pointer, this is not always the best method; the pointer’s old 
location is lost. These macros access one cell: STACKDATA. 


The stack discussed here is a col¬ 
umn of cells with the range name 
STACK. It references an entire range of 
cells, not a single cell like other range 
names in this article. (Do not use Range 
Name Labels Right to set up STACK; the 
stack region must be described explic¬ 
itly.) STACK is not a single cell, it is a 
vertical range of cells. The cells labeled 
MAX and CNT contain the length of 
STACK and the formula @count(STACK), 
respectively. CNT keeps track of stack 
size; if there are 3 labels in the stack, 
CNT=3. The cell on the top of the stack 
is labeled TOS. TOS begins one cell 
above STACK and moves down the 
worksheet as the stack grows. 

The next step is to implement push 
and pop on the 1-2-3 stack (see fig¬ 
ure 4). Push tests to see if the stack is 
full; if it is not, push moves TOS so that 
the most recent datum stored will not 
be overwritten. It then copies the con¬ 


tents at the current cell pointer to the 
new top of the stack. The stack actually 
grows downward in the worksheet. If 
the stack is full, push leaves an error 
message in the control panel. This error 
message halts execution. 

Pop performs an operation that is 
the opposite of push: it tests to see if 
the stack is empty. If it is not empty, 
pop copies the data at the top of the 
stack to the current cell pointer. Then it 
erases that data from the stack. Finally, 
it moves TOS to the previously stored 
data. If the stack is empty, pop leaves an 
error message in the control panel and, 
again, execution halts. 

The push and pop of figure 4 work 
with numbers and labels only; empty 
cells and formulas with relative cell ref¬ 
erences cannot be copied safely onto 
the stack. But this is fixed easily by edit¬ 
ing each cell and inserting a label pre¬ 
fix and a space in push that are re¬ 


moved later in pop. The examples in 
this figure have one major shortcoming: 
they do their work within the current 
cell. It is often necessary to isolate stack 
operations. This is accomplished with 
the macro subroutines pushdata and 
popdata which operate on the buffer 
cell STACKDATA (see figure 5). No 
formula pushes or pops are required 
by the macros that follow. 

Subroutines can be written that 
pass parameters via the stack. This capa¬ 
bility enables the user to build re¬ 
entrant programs, use while loops that 
can be nested, and add other familiar 
programming constructs that broaden 
the productivity of Lotus 1-2-3. 

It is often useful to know where 
the user has left the cell pointer. The 
macro subroutines in figure 6, push- 
pointer and poppointer, determine this 
and let the user restore the cell pointer 
to that position after disturbing it. 
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FIGURE 6: Pushpointer and Poppointer ■ FIGURE 71 Do Loop 


pushpointer 

CeditHhome}'- 

ensure that the cell contains a label 

/c-SAVED- 

save current cell contents 

+ 

type a formula... 

Cright} 

... in pointer mode 

Cleft} 

point to the original cell 

- 

enter formula in worksheet 

Cedit) 

go to edit mode 

Chome} 

put cursor at start of formula 

'Cdel}~ 

turn formula to label, remove '+' 

/xcPUSH- 

push the label, which is the address 

saved 

retype the original contents of cell 

- 

enter it into the worksheet 

/xr 

exit the routine 

poppointer 

/xcPOPDATA- 

retrieve the address to go to 

/cSTACKDATA-RESTORE- put in this self-modifying macro 

Cgoto} 

go to... 

restore 

...the popped address 

-/xr 

exit the routine 


A macro that uses pushpointer and poppointer is able to 
execute its operations without altering the label or formula 
in the current cell. 


FIGURE 8: While Loop 


While loop initialization: 

\w /xcPUSHPOINTER- 

save cell. pointer 
position... 

/xcPOPDATA- 

...in STACKDATA 

Cgoto}C0NDITI0N~/xcPUSHP0INTER- push the address of the 


condition to be tested 

/xcPUSHDATA-Cgoto}TOS-TYPE_A_MSG- push the loop's name 

/XcPUSHDATA~/XcPOPPOINTER~ 

restore the cell pointer 

/xcDO_WHILE~ 

do the loop until the 


condition is satisfied... 

Cdown) 

The loop is over.- 
/xq 

...and then continue here 

The DOWHILE utility routine: 


do_while 


/xcPOPDATA- 

take loop's address off stack 

/cTOS~WHILE_TEST~ 

put the address (label) of 


the condition in W_TEST 

/dfWHILE_TEST~ 

Convert the address-label... 

while_test 

...to the value of the 

— 

condition at that address. 

/XiWHILE_TEST=FALSE~/xcPOPDATA~/xr 


Test the counter. If 0: then 


clean the stack and exit. 


If not 0: 

/xcPUSHDATA- 

put loop's address back on stack 

/cSTACKDATA-WHILE_RET~ 

copy loop's address into /xc 

command 

/XC 

transfer program control... 

whileret 

...to the beginning of the 


loop... 

- 

...now. 

/xgD0_WHILE- 

On return, test for another 
iteration. 

end_do /xcPOPDATA-/xcPOPDATA-/xr clean the stack & exit loop 


A while loop is implemented with the 1-2-3 stack. A 
subroutine name is passed to do_while at the top of the 
stack with the address of a test condition below. The while 
loop executes the subroutine until the condition is false. 


The initialization routine: 

\t /dfSTACKDATA~N-/xcPUSHDATA- push N, the # of iterations 

/xcPUSHPOINTER- 

/xePOPDATA- 

save cell pointer 
position... 

...in STACKDATA 

/xcPUSHDATA-Cgoto}TOS-TYPE_A_MSG~ push the loop's name 
/xcPUSHDATA~/xcPOPPOINTER~ restore the cell pointer 

/xcD0_L00P- do the loop N times... 

{down} 

The loop is over.- 

/xq 

...and then continue here 

The body of the loop: 
typeamsg 

start of the loop 

Executing the loop 
Cdown} 

/xr 

end of the loop 

The DOLOOP utility routine: 
dojoop /xcPOPDATA- 

take loop's address off stack 

/xiT0S<1~/xcP0PDATA~/xr Test the counter. If 0: then 

clean the stack and exit. 

If not 0: 

/dfTOS-TOS-1- 

/xcPUSHDATA- 

/cSTACKDATA-DO_RET~ 

decrement counter 

put loop's address back on stack 
copy loop's address into /xc 

/xc 

doret 

command 

transfer program control... 

...to the beginning of the 

/xgDO_LOOP~ 

loop... 

...now. 

On return, test for another 

iteration. 


A stack permits easy bounded looping. Macro \t takes a 
subroutine name and iteration number, here TYPE_A_MSG 
and N, respectively. With parameters as shown, macro \t 
will type “Executing the loop” 10 times beginning at the 
current cell; the macro will end by typing “The loop is over.” 


FIGURE 9: Mailing List Manager 


\0 /xgMAIN- 

\A /xg\0 

main Cgoto}MAINHELP~Cgoto}MAINB0TT0M-/xnflAINMENU~/xgMAIN- 

mainmenu WRITE UTILITIES QUIT 

View or Edit Sort or Print list Abandon current list 

/xcWRITE- /xgUTIL- /xgQUIT- 

/xgMAIN- 

quit {goto}QUITHELP~Cgoto}QUITBOTTOM~/xmQUITMENU~/xgMAIN~ 

quitmenu CONTINUE NEW LIST EXIT 

Continue work Get different list End session 
/xgMAIN- /xcNEW- /xgEXIT- 

/xg\0~ 

util (goto)UTILHELP-{goto}UTILB0TT0M-/xmUTILMENU~/xgMAIN~ 

utilmenu SORT REPORT 1/3-ACR0SS 

Sort list Print mailing list Print labels column 

/xcSORT- /xcREPORT- /xgUTIL- 

/xg\0~ /xg\0~ 

exit Cgoto}EXITHELP-Cgoto}EXITBOTTOM~/xmEXITMENU-/xgQUIT- 

exitmenu NO YES 

Cancel Exit the Mailing List Manager. 

/xgMAIN- /qy 


The above workspace is the unfinished framework of a 
mailing list manager. It provides an example of top-down 
design using the powerful menu command (/xm), a 
command that permits customized menus that act just like 
1-2-3’s own. With /xm, the programmer may specify as many 
as eight menu options; he also supplies the description that 
appears when the cursor highlights a menu option. 


158 


PC TECH JOURNAL 

















Pushpointer creates a formula in 
point mode and converts it to a label. If 
Hi is the current cell and it contains the 
label ’balance, pushpointer saves ’bal¬ 
ance and uses pointer mode to enter 
the formula +H1 in Hi. Then it pushes 
the label ’Hi and restores ’balance to 
cell Hi. Poppointer gets ’Hi off the stack 
and executes a {goto} Hi. Stack use in 
this case is a convenience and not 
necessary to pushpointer’s maneuver. 

1-2-3 looping can be implemented 
cleanly with a stack. The bounded loop 
of figure 7 has four components: the 
stack with its push and pop routines, a 
subroutine to be iterated, an example 
of a main \t, and a re-entrant loop con¬ 
trol routine. After \t has prepared the 
stack, it contains the name of the sub¬ 
routine and the number of iterations to 
be performed. These two pieces of in¬ 
formation completely specify a loop. 
DO_LOOP takes these parameters and 
calls the TYPE_A_MSG subroutine as it 
decrements the iteration number. 

Pushpointer and poppointer are 
indispensable to macro \t. The data fill 
command prepares N to be pushed 
onto the stack without affecting the 
current cell. It is not easy to push the 
loop’s name onto the stack. When 1-2-3 
reaches the TYPE_A_MSG‘ sequence, it 
will put the name in the current cell. 
This process would overwrite the con¬ 
tents of the original cell, except for 
pushpointer and poppointer. 

The address of the original cell is 
saved with pushpointer. Now the cur¬ 
rent cell can be changed safely to TOS. 
The loop’s name is written to TOS and 
only one problem remains: the original 
cell’s location is sandwiched between N 
and TYPE_A_MSG" on the stack. The 
stack’s uppermost two elements are 
swapped, thus leaving the cell’s location 
on top. Poppointer restores the cell 
pointer to the original cell. 

To use DO_LOOP, pass it a sub¬ 
routine name on the top of the stack 
with an iteration number below it. 
Nesting is limited only by the size of 
the stack, and N can be a number, a 
formula, or a cellname referring to a 
number or formula. The /df command 
will evaluate N before it is pushed. 

When executed, the loop example 
in figure 7 will write, “Executing the 
loop” at the current cell pointer, and 
then move down one cell. It will do 
this N times. Upon exiting the loop, the 
program will skip a line and finish by 
typing, “The loop is over.” 

A while loop executes until its con¬ 
dition is false. Figure 8 produces the 
same output as figure 7, but uses a 
while loop. When Alt-w is typed, the 


current cell address is saved with push- 
pointer and popped into the buffer ad¬ 
dress STACKDATA. Pushpointer is used 
again to push the condition address. 
The subroutine name is written directly 
to TOS so STACKDATA is not overwrit¬ 
ten. Pushdata transfers the current cell 
address from STACKDATA to TOS. Pop- 
pointer returns the cursor to the origi¬ 
nal address. The stage is set for the first 
iteration of subroutine type_a_msg to 
produce its output at the original cell. 

Do_while makes quick work of 
condition testing with help from the 
data fill command and self-modifying 
code. The condition’s address is copied 
into the program at while_test and /df 
evaluates the function at the address. 
The do_while routine is similar to the 
do_loop routine. To use it, pass 
do_while the subroutine address on 
the top of the stack with the condition 
address beneath it. 

A 1-2-3 while loop can perform 
what-if analyses. By nesting while 
loops, a program can vary many input 
cells in a complex worksheet, trying all 
combinations. The loops end when a 
combination of input values is found 
that produces output cells satisfying 
some special condition. (Compare this 
to the data table 2 command, which 
accepts two inputs and does not call 
attention to a particular result.) 

A COMPLETE APPLICATION 

The menu command enables the 1-2-3 
programmer to combine a collection of 
macros into an application that is coher¬ 
ent and user-friendly. Custom menus 
appear in the command window just as 
with the ordinary 1-2-3 menus. The user 
can select items from the keyboard or 
use pointer mode. The format is: 

/xmMENUNAME - “xecute a menu” 

To create a menu, list a maximum 
of eight items in a single row in adja¬ 
cent columns. An empty cell defines the 
end of the list. The range name given in 
the /xm command is the name of the 
cell that contains the first menu item. 

In the cell beneath each menu 
item, put a description of that item. 
These descriptions will appear on the 
third line of the command window 
when the user points to them. The cells 
beneath each of the description cells 
must contain the macro to be read if 
that item is selected from the menu. 
When the user makes a selection, 1-2-3 
will unconditionally branch to the cell 
in the macro beneath that item’s de¬ 
scription. Prompts or menu items can 
be left blank by placing spaces or a 
label alignment prefix in the cells. 


The PC Bus: 


Cost-Effective, 

Board-Level 

Solution 

To 

System 

Integration 



Get your dedicated system to 
market months sooner with the PC 
Bus. Full board-level implementa¬ 
tion by I-Bus lets you plug together 
system components from hundreds 
of PC Bus board manufacturers, and 
directly execute software developed 
on and for the IBM® PC. 

I-Bus has board-level CPU’s with 
8088 or 80188 processors, full disk 
or diskless operation and up to 160K 
of EPROM, 256K of RAM on board. 
We have the most complete line of 
system packaging for the PC Bus, too. 

Start cutting your schedule 
today—give us a call today at 
(800)382-4229. In California, call 
(619) 569-0646. 
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Quantum sold over 10,000 copies of its operating system during 
1984, into all business systems environments, to developers of 
real time applications, government and educational systems, to 
software developers/integrators, universities and research 
establishments. 
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un-committed processing resource. This is ideal for real-time, 
process control, data acquisition and data communication 
applications. 


QNX supports a full implementation of X.25 allowing connection 
to public networks such as Telenet and Datapac. This allows you 
to link geographically separate LANs together providing true 
global area networking. 


Cost Effective Growth and Flexible Solutions: 
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QNX is affordable, and will work with the PCs you use today and 
those you will use tomorrow. You may mix and match different 
brand PCs on the same QNX network with absolute ease. Multi¬ 
user expansion may be accomplished by adding terminals to 
PCs or PCs to the network. You can start your multi-user 
application on a single PC with t to 10 attached terminals. Once 
your single processor starts to show signs of degradation, add 
another PC and connect terminals to the new processor. If the 
disk becomes the major bottleneck, you may add hard disks to 
other attached PCs to distribute the processing. Applications 
which are very CPU intensive may wish to limit a single user to 
each processor and expand the system with low cost diskless 
PCs used as work stations. QNX does offer a truly-cost effective 
and flexible solution to your applications needs. 


Portability: 

QNX 2.0 is portable. The operating system is independant of the 
physical local area network. It is available in a form suitable for 
porting to other 8088/8086/80186/80286 computers in the 
consumer, educational and industrial market place. QNX is 
ROMable and can operate in as little as 128Kb RAM. 
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DOS Compatibility: 

PC-DOS version 2.1 can run as a task under the QNX 1.2 or 2.0 
operating systems. QNX will also allow transparent access to the 
DOS file system partition and floppies. 


QNX Products: 

QNX Operating System 

Full Screen Multi-terminal Editor 

Extended Utilities 

C Compiler & 8086 Assembler 

Basic Compiler 

Qbol (dibol) Compiler 

Text Processor 

Real Time Spelling Checker 


PC-DOS Emulator 
Electronic Mail 
Electronic Teleconferencing 
Full Screen Menu Developer 
Isam File Utility 
Networking Board 
OEM Customization Kit 
(to port QNX) 


Established: 


Software Systems Ltd. XENIX Is a trademark of Mi 
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1-2-3 

An application disk can be de¬ 
signed to boot directly to an opening 
main menu. When 1-2-3 starts, it checks 
its default directory (not DOS’s) for a 
file called AUT0123.WKS. If this work¬ 
sheet exists, 1-2-3 loads it automatically. 
The program also provides for auto-ex¬ 
ecuting macros. If a macro named \0 
exists, 1-2-3 will execute it as soon as a 
worksheet is loaded. A user may not 
even be aware of 1-2-3; he may simply 
be instructed to insert the Lotus disk in 
drive A:, the application disk in drive B:, 
and turn on the PC. 

Complex programs with many 
branches can be built around the menu 
command. The program macro in fig¬ 
ure 9 is a mailing list manager in the 
first stages of development. When 1-2-3 
loads this worksheet, it will execute the 
macro at \0. This routine transfers con¬ 
trol to the main part of the program. 

The display window is moved to an 
opening help screen, then the cell 
pointer is moved to an attractive place 
on that screen. This could be the upper 
right or bottom left corner, so that the 
pointer looks like an extension of the 
inverse video border. Then 1-2-3 is told 
to execute the main menu. 

The main menu contains three 
items: WRITE, UTILITIES, and QUIT. 

1-2-3 will display this menu on the 
second line. The first item will be in 
inverse video. On the third line, the 
following prompt appears: “View or 
edit.” Just as in a 1-2-3 menu, the user 
changes the highlighted item using the 
cursor keys; 1-2-3 shows the appro¬ 
priate prompt for each item. A high¬ 
lighted item then is selected from the 
menu by pressing the Enter key. 


Each item in the menu starts with a 
different letter. This permits an experi¬ 
enced user to execute commands more 
rapidly by typing the first letter of a 
choice, without pointing. In the case of 
duplicate initials, 1-2-3 selects the first 
item it encounters with the initial. 

Most of the main menu choices in 
figure 9 are branches to other menus. 
For example, selecting UTILITIES trig¬ 
gers another help screen and presents a 
menu that allows the user to sort the 
mailing list, print the database in a 
compact report rather than on labels, 
change the printing of labels from 
1 across a page to 3 across, and adjust 
the position of the address on the label. 
Eventually, the user will select a menu 
item that actually executes a subroutine. 
Suppose, for example, the WRITE com¬ 
mand is selected. 1-2-3 will execute 
WRITE and return to the main menu. 

When a user presses the Esc key 
while in a menu, 1-2-3 returns to the 
/xm statement and continues the macro 
from there. For example, look at util in 
figure 9; it contains several keystrokes 
in the cell after the /xm command. This 
feature permits users to back up 
through menus when they have taken a 
wrong turn. The example in figure 9 
uses help pages, and page bottoms to 
maintain control of what the user sees. 
Programmers should keep the screen in 
mind when coding and beware of state¬ 
ments that must move the cell pointer 
as they work. This can be confusing to 
the user, and, in some cases, it can slow 
the program’s execution. 

Experienced 1-2-3 programmers 
often use the /xm command for com¬ 
pletely controlled input. A special form 


of /xm permits a prompt that leaves the 
user only two choices. The user sees a 
two-line prompt in the command win¬ 
dow with the first line in inverse mode. 
1-2-3 will wait for the user to press 
Enter or Esc or the space bar. Pressing 
any other key will cause 1-2-3 to beep 
and wait for a correct entry. 

This prompt can be produced by 
creating a menu with a single item. The 
item label should begin with ’ ’. The 
user can then execute the subroutine 
below the item description by pressing 
Enter or the space bar. His only other 
option is to execute the command that 
follows the /xm by pressing Esc. 

A split screen will help to mini¬ 
mize jumping in situations where a 
macro’s execution causes the display 
window to move back and forth be¬ 
tween two widely separated locations. 
The added window should be as small 
as possible (one column wide). Its ver¬ 
tical border should be at the far right 
side of the display. The windows should 
be unsynchronized and the larger origi¬ 
nal window can be positioned at a help 
screen or other pertinent cell range. 

The program can then switch to the 
small window to do its work. 

Lotus 1-2-3 continues to evolve as 
the premier spreadsheet program. The 
examples of program expansion and re¬ 
finement discussed here only suggest 
the applications possible using 1-2-3 
with the addition of some traditional 
programming practices. 


Jordan Lee Wagner is an applications devel¬ 
oper in assembly language a??d Lotus 1-2-3. 
He lives in the Boston area and is an active 
member of the Boston Computer Society. 
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—If you're not able to make money with your home computer and the information contained 
ibook "COMPUTER ENTREPRENEUR" within 90 days, well refund the purchase price in full. 




WOULD A SECOND INCOME OF $1000 A MONTH... 
$2000 a month... $5000 a month come in handy? 

If so, choose the amount that suits you and it’s yours in exchange for a few hours of your spare time and 
use of your personal computer. 

“THE COMPUTER ENTREPRENEUR"— Is the hot new book you may have read about. Over seven years in 
research and development—this book has 100 fully detailed business plans for you to choose from. They range 
from a traditional local bookkeeping service for small businesses to a far-out program for handicapping the 
horses that makes a substantial income—and 98 others in between. 

"THE COMPUTER ENTREPRENEUR"— Is not another one of those "101 Ways” books with a paragraph or 
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MAKING BUSINESS PLANS 


A 65 year old man in Washington State makes $500 a 
day with a TRS-80 model 1 and our book, "COMPUTER 
ENTREPRENEUR", using report #163. 

There are hundreds just like these making t 


A man and his wife in Arizona are making $4000 a 
month, with only a couple of hours a day, using the 
i methods in our business report #102. 
living or extra income using the methods in our book. 


Be an Economic Forecaster 
Start a Computer Tax Service 
Become a Computer Consultant 
Unique Computer Reminder Service 
Operate a Computerized Collection Letter 
Service 

Start a Local Market Survey Service 
Sell Computerized Legal Forms 
Provide Computerized Loan Packages 
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Enter the Sports Forecasting Business 
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Start a Bookkeeping Service 

Run a Custom Electronic Mail System 

Start an Information Research Service 

Operate a Legal Research Service 
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Personal computers have come 
a long way. Unfortunately tape back- 
up systems have not. Their functions 
are primitive, they’re frightening to 
install and truculent to use. 

Genoa’s Galaxy™ Systems are 
more highly evolved. So not only do 
they outperform competitive sys- 
terns, but using them is actually some¬ 
thing that can be done by an ordinary 
human. 

The simpler.The better. 

Our software is what makes 
the difference between our systems 
and everybody else’s. And it’s de¬ 
signed to help you use the system easily 
in either of two modes. Namely, menu- 
driven or batch file. 

The menu mode operates true 
to its name, with menus showing all 
the commands you have to choose 
from. Plus, there are multiple window 
displays that show execution status, 
on-line help with examples and how¬ 
to’s, even an editor just in case you 
make a mistake in selecting a com¬ 
mand. And there isn’t a thing you can’t 
do from the menu mode because it’s 
comprehensive. 

You’ll want to use the batch 
mode for routine operations though, 
because it allows you to create a “file” 
to contain those operations and run 
them automatically, just by hitting 
a few keys. You can create your batch 
files easily, too, using the same com¬ 
mands as the menu mode. 

But probably the best example 
of just how downright civil the Galaxy 
systems can be is our auto backup. 

You just preset the time and the de¬ 
sired function, and the system does 
the rest. Automatically. 


Galaxy is a trademark of Genoa Systems Corp. 
© 1985 Genoa Systems Corporation. 


Enough. 


No other tape backup systems, 
by the way, operate this simply. In fact, 
if you saw what passes for “user- 
friendly” these days, you’d be horrified. 

The features all tape backups 
should have. But don’t 

Beginning with our ease of 
installation. 

Before you make your first back¬ 
up —which is the right time to do this— 
our installation software checks your 
disk configuration 
to make sure your 
tape drive will run 
at top speed. And it 
checks the entire 
system to guarantee 
it will perform as 
promised. Elapsed 
time? About 7 
minutes. 

No competi¬ 
tive system offers 
anything like it. 

Another thing 
you can do is abort any command at 
any time. So you don’t have to sit 
through a 20-minute file-by-file restore 
just because you hit the wrong key. 

Something else not everybody 
can do. 

You can also do a file-by-file 
restore from an image backup. Now 
you’d think everybody could do this, 
but no. It’s important though, because 
if you’ve made an image backup (as 
most people do since it’s so fast), you 
want to be able to get back the one 
file you need rather than all the files 
you don’t. Hence, file-by-file restore 
from an image backup. 

But whether it’s a couple of files 
or a complete image, you’ll be pleased 


to know you can restore to any storage 
device, thanks to Galaxy’s inter¬ 
changeability feature. 

Multiple backups on the same 
tape—even from multiple sources like 
a floppy or another hard disk— aren’t 
a problem either. The system simply 
starts recording where the last back¬ 
up ended. 

Or you can use multiple tapes to 
back up very large files. The system 
will just let you know when it needs 
a new tape. And as 
long as you have 
enough tape, you 
can backup as much 
as you like. 

We also per¬ 
form crc error check¬ 
ing constantly. We 
can back up a 20 Mb 
disk in just over 4 
minutes. And we’re 
network compatible. 
Some of our com¬ 
petitors can do some 
of these things, some of the time. 

What price progress? 

Surprisingly, the Galaxies cost 
somewhat less than tape backup 
systems that offer less. Which includes 
all of them. 

For the Genoa Galaxy dealer 
near you or complete specs, call 408- 
945-9720. Or write Genoa Systems 
Corporation, 73 E.Trimble Road, 

San Jose, CA 95131. 

The Genoa Galaxy Systems.The 
most civilized tape backup in history. 




The IBM®compatible Genoa Galaxies are 
available as internal or external versions of l A” 
streaming tape or cassette models. (External 
cassette not shown). 
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"...Sherman tank 
of hard disk dir— 


See us at 


November 20-24. 1985 
MGM Grand Hotel 
Las Vegas. Nevada 


HAVE A NICE 
INQUISITION, DEAR. 

When Infoworld’s contributing edi¬ 
tor, Bemie Zilbeigeld and the InfoWorld 
Review Board said they reviewed our 
ATplus20 T “ hard disk drive, we figured 
that they gave it the routine technical 
and performance diagnostics. 

We didn't expect destructive testing. 

They went after our legendary 
resistance to head-crashes with a 
vengeance. 

HOW TO HENCH. 

Mr. Z and his henchpersons began 
by subjecting (he drive to 3.500 stops 
and starts. 

Having survived this, our 
ATblus20™ drive then had to face increas¬ 
ingly severe physical torture while per¬ 
forming a seemingly relendess series of 
track seeking operations. 

THINGS THAT GO 
BUMP IN THE DAY. 

Further henching resulted in their 
bumping the table that the ATplus20™ 
was running on. 

Then they dropped one side of the 
table from a height of six inches. 

Next, the entire table was lifted one 
foot above the floor and dropped 

After cutting power to the drive 
(thus interrupting the seek test) they 
bumped the table severely, to see if the 
ATplus20's unconditional and automatic 
park and lock feature really makes a 
difference. 


Then, they threw the book at us. 
Actually, they dropped a rather 
heavy book directly on top of the drive 
itself. 

GUESS WHAT? 

You’re absolutely right. 

CORE'S AI)?lus20™ hard disk drive 
not only survived, but continued to per¬ 
form as specified 

Each of the rather unnerving tests 
was repeated a number of times on the 
same drive, just to be extra sure. 

Or mean. 

THE LAWYER'S 2<t. 

The tests were so nasty that they 
had to publish the following warning: 

"We caution you not to perform 
any of these tests on your own 
equipment." 

We have to agree. 

These tests were done to determine 
the limits of the drive, and were inten¬ 
tionally extreme beyond the normal use 
environment. 

SEAL OF APPROVAL. 

We’re delighted that InfoWorld 
tested, evaluated and validated, exactly 
what we have been saying all along: Now 
you can build the enhanced PC-AT that 
IBM didn't. 


CORE 

INTERNATIONAL 


DOS, XENIX & MORE. 

Along with the highest reliability 
among PC-AT compatible drives, we 
offer fill compatibility with PC-DOS 3.0 
and higher. 

And XENIX™ compatibility with 
CORE’S Albius™ XENIX update. 

A significant number of Albius 
drives are running under the IBM, 
NOVELL and other networks. 

Those users are delighted with our 
speed and performance. 

PEACE OF MIND. 

Albius™ drives come with a full 
one-year warranty, supported by CORE 
and other major maintenance service 
companies. 

Thus, we offer you a choice of on¬ 
site, local, or exchange maintenance 
services. 

Known as CORE’S Sudden Sup¬ 
port™, all services are extendable to your 
entire AT system, and after the warranty 
runs out. 

WE’LL BE AROUND. 

We’re the world’s largest supplier of 
high-performance PC-AT compatible 
hard disk drives. 

Now, respected magazines such as 
InfdWbrld and PC Magazine have told 
you how we got there. 

Please contact us directly for full 
and unedited reprints of this and other 
prominent computer magazine reviews. 



7171 North Federal Highway Boca Raton, Florida 33431 305/997-6055 

Telex: 315 809 CORE INTL DEBE 


NOVELL is a trademark of NOVELL INC. 

Albius is a trademark of CORE International. Inc. IBM is a registered trademark of International Business Machines Corporatioa 
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for the PC 


These programs illustrate three methods for 
creating fractal curves using BASICA 
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A rticles about fractals and “experi¬ 
mental” mathematics have ap¬ 
peared in several magazines re¬ 
cently (see the articles mentioned in 
the references section at the end of this 
article). Fractals are becoming popular 
not only in pure mathematics but also 
in abstract arts and in movie-making. A 
fractal pattern is beautiful and fascinat¬ 
ing and it has a recursive property; the 
patterns tend to replicate themselves on 
smaller and smaller scales. A flower 
blossoms into petals, each of which 
blossoms into smaller petals, and so on. 

The beautiful figures and drawings 
in the articles mentioned above were 
generated using large mainframe com¬ 
puters with high-resolution color termi¬ 
nals. This traditionally has been the case 
because producing fractals requires a 
great deal of computing time and be¬ 
cause low-resolution graphics terminals 


simply do not provide enough informa¬ 
tion. However, when the IBM PC 
opened the door to a whole generation 
of small personal computers, it soon 
became possible to use them for plot¬ 
ting fractals (provided they have reason¬ 
ably good graphics capabilities). 

A fractal curve is simple, yet infi¬ 
nitely complex—simple because it is 
made with a simple shape; infinitely 
complex because this simple shape is 
repeated many times, at smaller and 
smaller scales. Three examples of fractal 
curves were shown in the April 1985 is¬ 
sue of PC Tech Journal (“Recursive 
Curves,” Eui In Lee, p. 171): the Hilbert 
and Sierpinski curves shown in that arti¬ 
cle are, in fact, fractal curves. 

A rigorous definition of a fractal 
curve would require a long digression 
into mathematical details. It is not that 
difficult, however, to write a computer 
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Above are four levels of the pinwheel curve, which can be produced by DAM.ASC 
or AEM.ASC. This example is printed by a high-resolution plotter. 


program to generate and plot fractal 
curves, if the computer used is 
equipped with a reasonably good high- 
resolution graphics capability. Writing 
such a program is worth the effort not 
only because it is an interesting exer¬ 
cise in recursive programming but also 
because the results are often unex¬ 
pectedly beautiful. 

The term fractal was first coined 
by the French mathematician Benoit 
Mandelbrot as he attempted to explain 
some forms and chances that exist in 
nature. The term represents something 
that is irregular, broken, or fragmented, 
with recursive properties. In this article, 
only nonrandom, mathematical fractals 
are considered. If a random factor is 
added to the program, “natural” fractals 
(fractals similar to those found in na¬ 
ture: mountain ranges, the shape of a 
river, cloud patterns, and coastlines) 
can be generated. 

The process of creating a fractal 
curve begins with a line segment 
(called an initiator). This line segment 
is then replaced by a simple shape 
(called the generator ), and each line 
segment in this generating shape is re¬ 
placed by the same shape but in a 
smaller scale (called the recursion ), and 
so on. In theory, this replacement can 
continue infinitely, but in practice it can 
continue only as long as each line seg¬ 
ment can be identified and until pro¬ 
cessing time becomes unpractically 
long. Three to five stages (or levels) are 
usually good enough, depending on the 
complexity of the curve. 

Defining and measuring fractal 
curves is difficult. A fractal curve, by 
■ definition, has an infinite length, but it 
may surround a finite area. Mathemati¬ 
cians are not comfortable considering a 
fractal curve as a one-dimensional enti¬ 
ty, but it plainly is not two-dimensional 
in nature. To solve this problem, the 
term fractal dimension was created to 
describe the particular niche between 
one- and two-dimensional entities that 
is occupied by fractal curves. 

Fractal curves, therefore, are con¬ 
sidered to have a dimensional value be¬ 
tween 1 and 2. Roughly, this dimension 
is a measure of the extent to which the 
fractal curve “fills” a two-dimensional 
area. A fractal curve with a dimensional 
value of 2 completely fills the area. (Hil¬ 
bert and Sierpinski curves are two fa¬ 
mous examples of such curves.) Some¬ 
times two different fractal curves can 
have the same fractal dimension. 

Three different BASIC programs for 
drawing fractal curves are presented 
here. The first method utilizes angles 
and the relative-drawing technique; the 


second method uses arrays and the ab¬ 
solute-drawing technique. The last 
method manipulates string arrays and 
the DRAW statement with a graphics 
definition language, available on the 
IBM PC and PCjr. 

DIRECT ANGLE METHOD 

This method does not require much 
memory, but its capability is somewhat 
limited. Each line segment in the gener¬ 
ator should be of the same length, and 
curved line segments cannot be used in 
the generator. This method is recom¬ 
mended for home computers with less 
than 64KB of RAM. The DAM shown in 


listing 1 can draw four different fractal 
curves with the data points provided: 
the sausage-link curve (data at line 520); 
the pinwheel curve (data at line 550); 
the arrowhead curve (data at line 580); 
and the hexagonal-connection curve 
(data at line 610). To switch from one 
of these curves to another, alter the 
RESTORE <LN> statement in line 70. 

Photos 1,2, and 3 show levels 1, 2, 
and 3, respectively, of the pinwheel 
curve as they appear on the PCjrs 
screen. Figure 1 shows the same pin¬ 
wheel curves as drawn by a high-resolu- 
tion plotter. (Level 4 of the pinwheel 
curve is also included in figure 1.) 
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PHOTO 1: Pinwheel, Lerel 1 


ENTER to oontinuv 



Level 1 of the curve produced by DAM.ASC. 



Each line is replaced by the figure in photo 1. 



This figure can also be produced by AEM.ASC. 





ADALAB-PC 

Adds Lab Data Acquisition 
To Your IBM®PC For $595 

An ideal interface for chromatography, 

, process control, etc. 


ADALAB-PC includes O a 13-bit 
integrating A/D, © a 12-bit fast A/D (up 
to 20 kHz, add $250), © a 12-bit D/A voltage 
output, O a second 12-bit D/A (add $50), © 32 
digital I/O bits, © four 16-bit timers or counters, and O a 
terminator board which has a 4-channel mul- 
and convenient screw 
terminals (16-channel 
differential analog 
multiplexer with 
programmable 
gains from 1 to 256, 
add $300). 
© © Versatile ADAPT soft¬ 
ware and manual (free with 
ADALAB-PC) works with BASIC, 
FORTRAN or PASCAL, includes self-test 
and data acquisition software. Supports fast DMA 

sampling, extended memory storage, I- 

scrolling stripchart display. ^ 

© LABTECH NOTEBOOK software $895. 

® IMI is an IBM Value Added Dealer. 

COMPLETE ADALAB-PC SYSTEMS 
at $3505, including 256K IBM PC, 

360KB disk, PC DOS 3.0, green moni¬ 
tor, color/graphics adapter, Epson 
printer with adapter & cable, ADALAB- 
PC, ADAPT software, plus IMI’s Scien¬ 
tific Plotter-PC ($95) and Curve Fitter- 
PC software ($95) FREE with systems! 


©Trademark of International 
Business Machines Corp. 


®"f¥l« INTERACTIVE MICROWARE, INC. 
■ ■Ill P 0 - Box 139 ’ Dept. 237 Telex: 705250 
H UU B State College, PA 16804 (814)238-8294 
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MODULAR DATA 
ACQUISITION SYSTEM 


We Bring Engineers, Scientists And The IBM- 
PC Together. Our unique high-performance 
modular data acquisition system allows you 
to purchase the configuration that exactly 
meets your requirements. 


8-BIT A/D 
SYSTEM 

$490 

12-BIT A/D 
SYSTEM 

$690 


QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 J 
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CopyWrite 

BACKS UP 
IBM PC 
SOFTWARE 

Hundreds of the most 
popular copy-protected 
programs are copied readily. 
CopyWrite needs no 
complicated parameters. 

It needs an IBM Personal 
Computer, or an XT or an AT, 
128k bytes of memory, and 
one diskette drive. 

CopyWrite will run faster 
with more memory or 
another drive. 

CopyWrite is revised 
monthly to keep up with the 
latest in copy-protection. 

You may get a new edition at 
any time for a $15 trade 
in fee. 

CopyWrite makes back up 
copies to protect you 
against accidental loss of 
your software. It is not for 
producing copies for sale or 
trade, or for any other use 
that deprives the author of 
payment for his work. 

To order CopyWrite, send a 
check for $50 U.S., or call us 
with your credit card. We will 
ship the software within 
a day. 



Quaid Software Limited 

45 Charles Street East 
Third Floor 

Toronto. Ontario M4Y 1S2 

(416) 961-8243 

Ask about ZeroDisk to run copy-protected 
software from a hard disk without floppies. 
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The various terms that are used to describe and manipulate a fractal curve using the 
array expansion method are explained above. 


The DAM uses angles and nested 
loops in order to draw a fractal curve. 
The program’s first step (lines 70-100) 
is to input several elements: the num¬ 
ber of line segments in the generator 
(NL), the length of a line segment (DL, 
based on the initiator of length 1), the 
unit angle in degrees (AU), and the an¬ 
gles of each line segment in multiples 
of the unit angle with respect to the po¬ 
sitive a; axis (A(i)). After the x and y 
ranges are set up, the main routine be¬ 
gins (lines 200-470). 

Level 1 is the generator itself, 
drawn as specified by the input (lines 
340-360). For level 2, the angle of the 
first line segment in level 1 is added to 
the angles of each line segment in the 
generator, and this line segment is re¬ 
placed by the smaller generator (the 
length is equal to DL 2 ). The second line 
segment is replaced using the same 
procedure (adding the angle of this line 
segment to the angles of the line seg¬ 
ments in the generator and drawing the 
same reduced size generator with these 
new angles). This process continues un¬ 
til the last line segment is replaced with 
the reduced size generator. For level 3 
and higher, this same operation is per¬ 
formed, with the generator further re¬ 


duced in size (for example, the length 
of a line segment in level 3 is DL 3 ). 

The DAM program is simple to un¬ 
derstand but limited. When the line seg¬ 
ments in the generator are of different 
lengths or the orientation of the genera¬ 
tor is not uniform (for example, the 
generating shape in level 2 can be up¬ 
side down or even reversed), this pro¬ 
gram can no longer handle it properly. 

ARRAY EXPANSION METHOD 

This method (abbreviated to AEM) re¬ 
quires considerably more memory than 
the DAM, because all the a; and y coor¬ 
dinate values at any given level must be 
stored; the method is thus recom¬ 
mended for computers that have more 
than 64KB of RAM. It also takes a little 
longer to draw a fractal curve using this 
method than it does using the direct an¬ 
gle method (see table 1). However, the 
AEM can handle fractal curves that have 
generators with unequal-length line seg¬ 
ments. In addition, the generator can be 
oriented differently at different levels, 
and curved line segments can be used 
as part of the generator (provided that a 
separate subroutine to connect two ad¬ 
jacent points in the generator is pro¬ 
vided). 
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“I Program In BetterBASIC 
Ana I Recommend It!’ 

Neurometries, Inc. Lifescan (tm) brainwave monitor required an optional module that would allow anesthesi¬ 
ologists to perform enhanced data analysis using PCs. Because source code is provided for program modifica¬ 
tion, BASIC was selected due to its widespread use. But BASIC lacked strong file management and modularity. 

That’s when I he rd about BetterBASIC. BetterBASIC gave me the file management and modular features 
needed to break ly large programs into logical units. Now I program in BetterBASIC and I recommend it. 


David Geving, Systems Analyst - Neurometries Inc. - San Diego, CA 


640K Now you can use the 
full memory of your PC to 
develop large programs. 

STRUCTURED Create well 
organized programs using 
procedures and functions 
that are easily identified 
and understood and 
completely reusable in 
future programs. 

MODULAR Use proce¬ 
dures and functions 
grouped together to form 
“library modules” which are 
then available to you or 
anyone else for future use. 

EXTENSIBLE Create your 
own BetterBASIC modules which contain 
BetterBASIC extensions. This feature 
coupled with the easy-to-use Assembly 
Language support, makes this an ideal 
OEM language. 

INTERACTIVE BetterBASIC acts like an 
interpreter because it responds to the users’ 
commands in an immediate mode. 
However each statement is actually 
compiled as it is entered. 

COMPILED Each line of the program is 
compiled as it is entered into the computer’s 
memory rather than interpreted at runtime. 
RUNTIME SYSTEM The optional Runtime 
System generates stand alone EXE. files 
allowing for the distribution of products 



written in BetterBASIC with 
no royalties. 

SUPPORTS Windows, 
Graphics, DOS and BIOS 
ROM calls, Chaining, 
Overlays, Local and Global 
Variables, Recursion... and 
more. 

BetterBASIC Runs on IBM 
PC, XT, AT and all IBM- 
compatibles. Ask your local 
dealer for BetterBASIC or 
call 1-800-225-5800 in 
Canada call 416-469-5244. 
Also available for the Tandy 
1000,1200, AND 2000 AT 
Tandy/Radio Shack stores. 
Summit Software Technology, IncI M 
PO. Box 99, Babson Park 
Wellesley MA 02157 

PRICES: 

BetterBASIC 

8087/80287 Math Module 
BTrieve™ Interface 
Runtime System 
Sample Disk with Tutorial 




Because It’s The Best. 
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BetterBASIC is a registered trademark of Summit Software Technology Inc. IBM PC, XT, AT are registered trademarks of International Business Machines Corp. 
Tandy is a registered trademark of Tandy Corp. Btrieve is a registered trademark of SoftCraft Inc. 

(If you’re using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 
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Compare WindowDOS with its competition 
in these 20 important categories! 


i 


Satisfaction guaranteed 
or we‘ll return your money 


Starbridge Norton 


WindowDOS SideKick 1 Dir 


DOS 


Utilities 
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I Works inside another program 

Yes 

Yes 

No 

No 

No 

No 

I Display Directory 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

I Sort Directory 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

I Find any file on hard disk 

Yes 

No 

No 

No 

No 

Yes 

I Copy, erase or rename file 

Yes 

No 

Yes 

Yes 

Yes 

No 

I Selective file erase command 

Yes 

No 

No 

No 

No 

Yes 

1 Batch file copy or erase 

Yes 

No 

Yes 

Yes 

Yes 

No 

Change file attributes 

Yes 

No 

No 

Yes 

No 

Yes 

Change default subdirectory 

Yes 

No 

Yes 

No 

Yes 

Yes 

Create new subdirectories 

Yes 

No 

Yes 

Yes 

Yes 

No 

Display Visual TREE 

Yes 

No 

No 

Yes 

No 

No 

Check free space on drive 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Display file in ASCII format 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Display file in HEX format 

Yes 

No 

No 

Yes 

No 

Yes 

Chefik or set time and date 

Yes 

No 

Yes 

No 

Yes 

Yes 

Send printer control codes 

Yes 

No 

No 

No 

No 

No 

Select default printer 

Yes 

No 

No 

No 

No 

No 

Password “lock” computer 

Yes 

No 

No 

No 

No 

No 

Screen timeout feature 

Yes 

No 

Yes 

No 

No 

No 

Windows 

Yes 

Yes 

No 

No 

No 

No 








Copy protected 

No 

No 

No 

Yes 

Yes 

No 

Cost 

$49.95 

$84.95 

$95 

$49.95 

$49.95 

$99.95 I 


¥0^ 

o^onV°° rSV 


nw t 




Window' 


$ 49.95 

Plus $5 Handling/Shipping 

1-800-433-5355 


Texas 214 264-2626 


Money orders, cashier's checks, VISA, MC, 
AmEx, and corporate purchase orders. 


I I Memory resident (The feature is available from inside another program.) 


What SideKick doesn't do, WindowDOS does. They work together as perfect companions. 
No other utility can compare with the many fine features found in WindowDOS! 
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WindowDOS Interactive DOS Utility Program for IBM PC, XT, AT and true compatibles. 
Requires DOS 2.0 or newer and 80 column display. Uses only 40K of memory. All brand 
names listed above are registered trademarks. 
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PHOTO 5: Sausage Link, Level 2 



These are the first two levels of the sausage-link fractal curve, which can be drawn by any of the described methods. It provides 
a means of benchmarking the performance of fractal-curve-drawing algorithms as summarized in table 1. 


Listing 2 is a BASIC program that 
uses the array expansion method. The 
main routine calls three subroutines in 
order to complete the coordinate and 
orientation arrays. Additional variables 
that are used in describing the genera¬ 
tor are as follows (see figure 2 for ex¬ 
planations of the nomenclature): 

ND—number of divisions 
YOX—scale of a y division with respect 
to a; division 

NH(i)—horizontal position of the con¬ 
necting points 

NV(i)—vertical position of the connect¬ 
ing points 

ID(i)—orientation of the generator in 
levels other than level 1 
The variables SC (screen size) and IP 
(the choice of the vertical position of 
the initiator) are used in the same way 
as they were in the DAM. 

After the input parameters are read 
in and the curve is positioned, x and y 
coordinate arrays are initialized (lines 
240 and 250). In the main routine of 
the AEM program (lines 270-390), three 
calls to subroutines must be made be¬ 
fore the actual curve is plotted. 


TABLE 1: Benchmarks 


LEVEL 

TIME (in seconds) 

DAM AEM SAM 

1 

2 

12 

2 

2 

8 

19 

3 

3 

51 

70 

7 

4 

398 

471 

31 


Above is the time (in seconds) that 
each of the three methods required to 
draw the sausage-link curve shown in 
photo 4 to the level specified. 


The first subroutine (lines 430-480) 
expands x and y coordinate arrays so 
that the necessary points corresponding 
to the number of line segments in the 
generator can be inserted between the 
two adjacent points in the previous 
level. The second subroutine (lines 500- 
700) calculates the x and y coordinate 
values of the generator at the current 
level, which fills up the expanded x and 


y arrays based on the two endpoints 
and the orientation of the previous line 
segment. Another call (lines 930-1010) 
finds the angle of the line segment with 
respect to the positive x axis in the 
range from 0 to 2 * Pi radians. 

The third and last subroutine (lines 
720-910) expands the orientation array 
for the next level in the same way that 
x and y arrays were expanded. 


PC-AT COMPUTERS CAN GROW UP! 


WINCHESTER STORAGE 
WITH OPTIONAL BUILT-IN 
TAPE OR LASER OPTICAL 
DISK BREAKS 32mb 
BARRIER! 


FREE 

Installation thru 12/31/85 
*some restrictions apply 



..ADD 8 INCHES OR MORE! 


Mainframe: NMS mass storage,disk, tape back up, and laser optical memory systems 
provide economical, compact, and high performance disk storage with capacities of 84mb, 
168mb, 335mb, 474mb, and 689 mb. Each controller supports any combination of two 
disk capacities, up to 1,300 megabytes! 

Performance: Access times of 17 milliseconds and data rates of up to 2.4 mb/sec...Fast! 
Leading Edge: Single board SMD/SCSI disc/tape/laser optical controller, occupies 
only one slot while supporting two SMD disks and your tape or laser optical memory 
too! NMS systems utilize Winchester technology exclusively made by Fujitsu...including 
Fujitsu model 2333 and new 2361. 

Laser Optical: Your choice of 400 mb, or 1000 mb of removable, fast, laser optical, read- 
write, storage.(NMS 007 series). 

Tape Back-up: NMS provides ANSI-IBM format V 2 inch tape systems and 60 mb of file- 
by-file/streamer V 4 inch cartridge tape systems. (NMS 9000 and PC.25 series). 
Networks: Compatible with most major networks, NMS storage systems are the highest 
performing file servers available...reliable too with 60,000 MTBF! 

Warranty: Controller... 24 months (RTV), and 12 months (RTV) all other system parts. 

Don’t settle for 5 Vi inches 
when you can get eight! 


National Memory Systems Corporation 
355 Earhart Way, Livermore, CA 94550 


TWX 9103866606 
TELEX 821692NMSUO 


(415) 443-1669 


National 

Memory 

Systems 

CORPORATION 
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FRACTALS 


In addition to the curves shown in 
photos 1, 2, and 3 and figure 1, the 
AEM can draw fractal curves with gener¬ 
ators of unequal line segments and 
curves with nonuniform orientation. 

STRING ARRAY METHOD 

The string array method (SAM) uses 
string arrays and the DRAW statement 
with the graphics definition language 
(GDL) that is provided in BAS1CA for 
the PC and in Cartridge BASIC for the 
PC/r. This method takes the least 
amount of time to run, but a separate 


program must be written for each frac¬ 
tal curve. Furthermore, this method 
cannot be applied to fractal curves that 
have angles other than the integer mul¬ 
tiples of 90 degrees. In some cases, 
fractal curves that have angles of 45 de¬ 
grees can be plotted with this method 
(the Sierpinski curve is one example). 

When the DRAW statement is exe¬ 
cuted by the BASIC interpreter, the lan¬ 
guage commands contained in the argu¬ 
ment string expression are interpreted 
as single-letter commands, and the 
graphics cursor follows each movement 


command and draws the picture. The 
single-letter command X in the GDL can 
be used for recursive programs, be¬ 
cause it can execute substrings—that is, 
it can execute a second string from 
within a string. It is also possible to 
have indexed string variables as long as 
the index is not an expression. 

The program in listing 3 draws the 
sausage-link curve that is pictured in 
photo 4. After the string arrays are di¬ 
mensioned and the primitive motions 
are defined, the main routine begins. 

The string expressions needed to plot 
the curves are created by taking out 
portions of the previous level and join¬ 
ing them in an appropriate order to 
make up the current level. Then the ac¬ 
tual curve is drawn by setting up the 
correct scale, moving to the starting 
point, and finally executing the single 
DRAW statement (lines 280-370). 

BENCHMARKS 

To measure the speed of these three 
methods, each of them was used to 
draw the sausage-link curve shown in 
photo 4. Table 1 shows the time (in 
seconds) that it took each method to 
draw the given curve to the specified 
level. For example, SAM took only 7 
seconds to draw levels 1, 2, and 3 of 
the sausage-link curve. 

As the table shows, SAM is the fast¬ 
est method and AEM is the slowest. 
Considering how many more calcula¬ 
tions it must perform, however, AEM 
performs rather well. In addition, all 
fractal curves can be handled by this 
method. For example, the program in 
listing 1 can be modified to include the 
orientation “0” for the unconnected 
line segments in the generator or a sep¬ 
arate subprogram can be provided to 
connect two adjacent points with a 
curve rather than just a straight line. 

If the data points in listing 1,2, and 
3 are changed, these programs can be 
used to create many different types of 
fractal curves on the IBM PC. 
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POWERFUL DEBUGGING TOOLS 

FROM 

A imw&i 

Corporation v 


Not all bugs are created equal! Some are relatively easy to find while others call for more 

sophisticated techniques. 

ANSWER SOFTWARE solves all your debugging needs by offering a family of sophisticated 

tools for software development: 

PDT-PC—Picked as the hardware-assisted debugger of choice for DOS applications by PC 
Tech Journal (see April 1985 issue, “Hardware Assisted Debuggers”), PDT-PC 
features a symbolic debugger with hardware breakpoints, Real-Time Trace and 
Performance Analysis. ($1,775.00) 

RBUG86—This is ANSWER SOFTWARE’S second generation software debugger for the DOS 
environment. RBUG86 key features include: screen-oriented display, macros, 
data type support, IEEE floating point support, symbol and line-number support, 
external and dual monitor support, source file viewing, automatic command 
execution on breakpoints, breakpoints in overlayed code, and on-line help. 
($395.00) 

PDT-AT—RBUG86 is combined with necessary hardware to form an economical yet powerful 
hardware-assisted debugger for IBM AT and compatible systems. PDT-AT fea¬ 
tures symbolic debugging with both hardware and software breakpoints, Real- 
Time Trace and crash recovery in the same excellent traditions of PDT-PC. 
($1250.00) 

ICD286—RBUG86 is enhanced by hardware which is hosted in an IBM-PC, XT OR AT* to 
obtain an In-Circuit Emulator for the INTEL**80286 microprocessor. ICD286 pro¬ 
vides both hardware and software breakpoints, Real-Time Trace (optional), 
Emulation Memory (optional), 8 or 10 MHz clock rate, and support for both Real 
and Protected (available soon) Modes of operation, (from $2400.00) 

All above ANSWER SOFTWARE products are directly compatible with DOS.COM, DOS.EXE, 

PLINK86.EXE*** and INTEL executable file formats. 

'IBM-PC/XT/AT are registered trademarks of International Business Machines Corporation. 

"INTEL is a registered trademark of INTEL Corporation. 

•"PLINK86 is a registered trademark of Phoenix Software Associates. 


Awawefc Soifauafte 

Corporation 

20863 Stevens Creek Blvd., B2-C, Cupertino, CA 95014 

(408) 253-7515 
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• Learn how to use your new 
DATA BASE Application writer 
in hours 


• define menus with a few key¬ 
strokes 

•create professional screen lay¬ 
outs and indexed files in minutes 

• create, query, update your data 
base by just filling in the blanks 

• easily edit reports with up to 255 
character line, page number, 
headings, subheadings, totals, 
subtotals, etc.... 

• visualize your results in bar 
charts (no graphics extension 
board needed) 

• do all the above with NO PRO¬ 
GRAMMING 

• in addition to these prepro¬ 
grammed modules, use a very 
powerful structured program¬ 
ming language (32 easy to use 
built-in macrofunctions) for spe¬ 
cific needs 

• avoid any syntax error thru 
unique dialog-driven fill-in-the- 
blank programming 

• use the TRACE mode to follow 
the execution of a program fun¬ 
ction by function and make de¬ 
bugging or later updating easy 


• now have all the power you need 
to develop your DATA BASE 
business applications really fast 

• have an unlimited number of 
files per application 

• open 36 files at the same time 

•get 16 million records per file 

• have records with 6400 characters 

•use 5 index keys per file with 
each 5 subkeys 

•have 16-digit calculation preci¬ 
sion 

•protect programs and files with 
24 hierarchical passwords per 
menu or submenu 

•access to one record out of 10,000 
in V 2 second 

•run your applications on IBM 
PC/XT/AT or compatible with 
only 256 K of memory (PC/DOS 
2.0 or later) 


Cfi* / 

• afford a complete DATA BASE 
system thanks to our incredible 

INTRODUCTORY OFFER 



60 day money-back guarantee 
no questions asked 

• ORDER your YES YOU CAN! 
NOW: 

• CALL 24 hours/7 days 

1-800-227-2400 operator 991 
in CA 1-800-772-2666 operator 991 
for more information call 
(415) 341-2228 

Please rush YES YOU CAN! to me 

Name - Title _ 

Company __ 

Address__ 

City _ State _ Zip_ 

Telephone ___ 

□ Check □ Visa □ MC #_ 

Exp. date -Signature _ 

Add $5 for shipping and handling 
CA residents add sales tax 

IBM PC/XT/AT PC/DOS are registered trade marks of In¬ 
ternational Business Machines Corporation 



FRIENDLY POWERFUL SOFTWARE 


ACAL CORPORATION - 548 CUTWATER LANE - FOSTER CITY, CALIFORNIA 94404 CIRCLE NO. 198 ON READER SERVICE CARD 

























FRACTALS 


LISTING 1: DAM.ASC 

20 ' FRACTAL CURVE DAM 

30 •. 

40 CLS:KEY OFF:OPTION BASE 1 
50 SCREEN 1,1:DE FI NT I-R 

60 '. INPUT PARAMETERS. 

70 RESTORE 550 

80 READ NL,DL,AU,SC,IP 

90 DIM A(NL):FOR 1=1 TO NL:READ A(I) 

100 A(I)=A(I)*AU*3.141593/180:NEXT I 

110 '. POSITION THE CURVE . 

120 XMAX=.5+SC*.5:XMIN=.5 * SC*.5 

130 ON IP GOTO 150,160,170 

140 PRINT "IP>3":END 

150 YMAX=.36*SC:YMIN=-.36*SC:G0T0 180 

160 YMAX=.54*SC:YMIN=-.18*SC:G0T0 180 

170 YMAX=.6*SC:YMIN=-.12*SC 

180 VIEW:WINDOW (XMIN,YMIN)-(XMAX,YMAX) 

190 ■.MAIN ROUTINE . 

200 FOR LEVEL=1 TO 4:CLS 

210 LOCATE 25,1 :PRINT "LEVEL=";LEVEL; 

220 XL=DL A LEVEL:NT=NL A LEVEL 

230 PRINT ».NT;"POINTS" 

240 PSET(0,0):X=0:Y=0:N=0 

250 IF LEVEL=1 THEN 8AT=0:GOTO 350 

260 FOR 11=1 TO NL:BA(1)=A(I1) 

270 IF LEVEL=2 THEN 330 

280 FOR 12=1 TO NL:BA(2)=A(I2) 

290 IF LEVEL=3 THEN 330 
300 FOR 13=1 TO NL:BA(3)=A(13) 

310 IF LEVEL=4 THEN 330 
320 FOR 14=1 TO NL:BA(4)=A(I4) 

330 BAT=0:FOR K=1 TO LEVEL 
340 BAT=BAT+BA(K):NEXT K 
350 FOR J=1 TO NL:CA=BAT+A(J) 

360 X=X+XL*COS(CA):Y=Y+XL*SIN(CA) 

370 N=N+1:LINE -(X,Y):NEXT J 

380 IF N=NT THEN 450 

390 ON LEVEL GOTO 450,430,420,410,400 


400 NEXT 14 
410 NEXT 13 
420 NEXT 12 
430 NEXT II 

440 '.CONTINUE? . 

450 LOCATE 1,1 

460 PRINT "ENTER to continue"; 

470 I$=INKEY$:IF 1$="" THEN 450 
480 IF I$=CHR$(13) THEN NEXT LEVEL 
490 END 

500 '.END PROGRAM . 

510 1 SAUSAGE LINK 

520 DATA 8,.25,90,1,1 

530 DATA 0,1,0,-1,-1,0,1,0 

540 1 PINUHEEL 

550 DATA 10,-2886751,30,1,1 

560 DATA 1,-1,3,-1,-5,-5,-1,3,-1,1 

570 ' ARROWHEAD 

580 DATA 10,-25,60,1,1 

590 DATA 0,0,2,0,-1,-3,-2,0,1,0 

600 1 HEXAGONAL CONNECTION 

610 DATA 10,-25,60,1,1 

620 DATA 0,1,0,-1,3,3,-1,0,1,0 

630 * 

640 •.END DATA. 

LISTING 2: AEM.ASC 

20 ' FRACTAL CURVES AEM 

30 .. 

40 CLS:SCREEN 1,1:OPTION BASE 1 
50 KEY OFF:DEFINT I-N:PI=3.141593 
60 LOCATE 12,17:PRI NT "Wait..." 

70 DIM NH(50),NV(50),ID(50) 

80 NM=5000:DIM X(NM),Y(NM),IC(NM) 

90 •. INPUT PARAMETERS . 

100 RESTORE 1040 

110 READ NL,ND,YOX,SC,IP 

120 FOR 1=1 TO NL-1:READ NH(I):NEXT 



TO COMMUNICATE ? 



□ General Libraries $185 

□ Comm Library $185 

□ 0186 Compiler $349 

□ Lattice C $395 

□ Mark Williams $475 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. 


C programs can communicate with the world now through the power of 
The Greenleaf Comm Library. Now from the people who brought you The 
Greenleaf Functions General Library for C, comes this rich interrupt driven, 
ring-buffered asynchronous communications capability. 

Over 100 functions in C and assembler to facilitate communications at up to 
9600 baud. Up to eight ports at a time. ASCII or XMODEM. X-On/X-Off too. 
Hayes compatible modems controlled here. Safe too, bet you can’t exit your 
application with interrupts hot. Major applications around the world base 
their communicating applications on The Greenleaf Comm Library. Stop just 
trying and start really communicating. Get your copy of The Greenleaf Comm 
Library today. For all major C compilers, all models, all versions. For the 
IBM PC and just about any machine with MSDOS and an 8086. Comes with 
source code, extensive examples, demo programs, featuring C-Terminal, 
reference card and newsletter. No royalty. $185 

Other Products: The Greenleaf Functions General Library, over 220 
functions for total control of the IBM PC, with source. $185 for the compilers 
listed below. (See ordering instructions below). 

Specify compiler when ordering: Lattice, Microsoft, Computer Innovations, Mark Williams, or 
DeSmet. Add $7.00 for UPS Second Day Air (or $5.00 for ground). Texas residents add 
sales tax. Mastercard, VISA, check, or P.O. In stock, shipped same day. 



2101 HICKORY DR. 
CARROLLTON, TX 
75006 

For Information: 

214 / 446-8641 
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DEFINING THE IDEAL XT 

COm • pat • i • blO/kom-pat-o-bal/l: capable of forming a homogeneous mixture that neither 
separates nor is altered by electronic interaction 2: capable of operating thousands of programs 
utilizing the technology of the 8088-2 microprocessor 3: having the ability to run IBM PC and IBM 
PC/XT programs 4: having the option of exchanging data with the 1.2 Mb IBM PC AT floppy 


com • pet • i • tive/kam-pet-bt-iv/ 

1: inclined, able, or suited to compete 
2: competing at 60% faster with 8 
MHz/4.7 MHz 


com • plete/kom-plet 71 : having 
all necessary parts, elements or steps 
2: leaving little need for add-ons 3: 
having 20 megabytes storage and 
640k of memory 4: including Clock 
calendar, printer and serial ports 5: an 
enchanced keyboard with separate 
numeric and curser controls as stan¬ 
dard equipment. 



COfl • fi • denCO/kan-fod-onftls/l: the quality or state of being certain 2: the assurance of a 
THIRTY-DAY MONEY BACK GUARANTEE 3: having a full ONE YEAR WARRANTY on an 
entire system 


COn • Clll • Sion/kan-klu-zhan/1: to reach as a logically necessary end by reasoning 2: ideal 
PC, ALR Advance PC turbo at $1,995 a compatible, competitive, complete system plus the con¬ 
fidence of the ALR guarantee. 


COn • tact/kanVtakt/1: an establishing of communication with ADVANCED LOGIC 
RESEARCH, INC. by dialing (714) 832-7808 on any standard telephone. 

IBM PC. IBM PC/XT. IBM PC AT trademarks of INTERNATIONAL BUSINESS MACHINES CORP. 



ADVANCED LOGIC RESEARCH, INC. 
2991 E. WHITE STAR AVE. 
ANAHEIM, CA 92806 
(714)666-2951 
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The more files you use, the more 
you need FILE SYSTEM MANAGEMENT . . . 


You can’t manage 
what you can’t see; 
FILEMAX lets you 
visualize your file 
system while you 
work on it. 



FILEMAX"* 

THE DEFINITIVE BACKUP AND FILE MANAGEMENT SYSTEM 

FOR HARD DISK USERS. 


We changed our product name from FILEMASTER to 
FILEMAX to end the confusion: FILEMAX is unique. 
There is no other PC FILE SYSTEM MANAGER which 
offers the quality and range of file management 
features you get with FILEMAX. 

FILEMAX’ fast and versatile backup program is only 
part of the story. File re-structuring, directory sorting 
and renaming, and disk optimization (eliminates data 
fragmentation), are just a few of the powerful file 
system management capabilities that are all under 
one roof with FILEMAX. 


The new FILEMAX release also includes an expanded 
menu system, new file recovery capabilities, and an 
improved user interface that lets you ‘look ahead’ as 
FILEMAX is processing your files. 

FILEMAX is a state of the art file backup utility, plus 
a complete set of tools for managing the complexities 
of the DOS file system. 

You may only use FILEMAX a few minutes each day; 
but those few minutes will pay dividends all day long. 


FILEMAX™ is now available for the IBM PC- 
XT, PC-AT, and DOS versions 2.0 through 
3.1, for only: 

$79.95 

domestic USA shipping & handling included. 
The package is distributed on two diskettes, 
and includes a reference manual, introduc¬ 
tory primer, a set of on-line tutorials, and a 
support line for technical assistance. 

Hardware Requirements: IBM-PC XT, AT, Compaq-Plus, or compatible equipment; DOS 
versions 2.0-3.1; minimum 128k, some programs require 256K. 

Registered FILEMASTER owners may upgrade to FILEMAX with full credit plus 50% 
of price increase. 

DEMO disk available for $9.95. 


FILEMAX is available only from Grand Max 
Software Corporation. To order with VISA or 
Mastercard, dial: 

1 - 800 - 624-3285 

In Oregon: (503) 635-8295 



C ORPORATION 


68 LEONARD STREET • LAKE OSWEGO, OR 97034 
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FRACTALS 


130 FOR 1 = 1 TO NL-1:READ NV(I):NEXT 
HO FOR 1=1 TQ NL :READ ID(I):NEXT 

150 '. POSITION THE CURVE . 

160 XMIN=.5-.5*SC:XMAX=.5+.5*SC 

170 ON IP GOTO 190,200,210 

180 PRINT "IP>3":END 

190 YMAX=.36*SC:YMIN=-.36*SC:GOTO 220 

200 YMAX=.54*SC:YMIN=-.18*SC:GOTO 220 

210 YMAX=.6*SC :YMIN=-.12*SC 

220 VIEWrWINDOW (XMIN,YMIN)-(XMAX,YMAX) 

230 1 . INITIALIZE . 

240 DIM ICT(1):IC(1)=1:LAST=2 
250 X(1)=0!:X(2)=1!:Y(1)=0!:Y<2)=0! 

260 '.MAIN ROUTINE . 

270 FOR LEVEL=1 TO 4:CLS 

280 LOCATE 25,1:PRINT "LEVEL =";LEVEL; 

290 NNEW=(LAST-1)*NL+1:GOSUB 430 

300 GOSUB 500:LAST=NNEW 

310 IF LEVEL<5 THEN GOSUB 720 

320 '.DRAW THE CURVE . 

330 PSET (X(1),Y(1)):FOR IP=2 TO LAST 
340 LINE *(X(IP),Y(IP)):NEXT IP 

350 '.CONTINUE? . 

360 LOCATE 1,1 

370 PRINT "ENTER to continue"; 

380 I$=INKEY$:IF 1$="" THEN 360 
390 IF I$=CHR$(13) THEN NEXT LEVEL 
400 END 

410 1 . END PROGRAM . 

420 '.EXPAND X AND Y ARRAYS. 

430 IF NNEW<NM THEN 450 

440 PRINT ».MEMORY OVERFLOW":END 

450 PRINT «.»;NNEW;"POINTS" 

460 FOR 1=1 TO LAST:IFROM=LAST-1+1 
470 ITO=(I FROM-1)*NL+1:X(ITO)=X(I FROM) 
480 Y(ITO)=Y(IFROM):NEXT I: RETURN 

490 '. GENERATING FUNCTION . 

500 FOR 1=2 TO LAST:II=(I-2)*NL+1 
510 XS=X(11):YS=Y(11) :XF=X(II+NL) 


520 YF=Y(II+NL)rGOSUB 930 
530 DX=(XF-XS)/ND:DY=(YF-YS)/ND 
540 D=SQR(DX A 2+DY A 2):S=SIN(T):C=COS(T) 
550 FOR J=1 TO NL-1:K=II+J:L=NL-J 
560 ON IC(I-I) GOTO 570,600,640,670 
570 X(K)=(XS+DX*NH(J))-D*YOX*NV(J)*S 
580 Y(K)=(YS+DY*NH(J))+D*YOX*NV(J)*C 
590 GOTO 700 
600 NDH=ND-NH(L) 

610 X(K)=(XS+DX*NDH)+D*YOX*NV(L)*S 
620 Y(K)=(YS+DY*NDH)-D*YOX*NV(L)*C 
630 GOTO 700 

640 X(K)=(XS+DX*NH(J))+D*YOX*NV(J)*S 
650 Y(K)=(YS+DY*NH(J))-D*YOX*NV(J)*C 
660 GOTO 700 
670 NDH=ND-NH(L) 

680 X(K)=(XS+DX*NDH)-D*YOX*NV(L)*S 
690 Y(K)=(YS+DY*NDH)+D*YOX*NV(L)*C 
700 NEXT JrNEXT I: RETURN 

710 ».EXPAND IC ARRAY . 

720 NUM=NL A (LEVEL-1) 

730 ERASE ICT: DIM ICT(NUM) 

740 FOR 1=1 TO NUM:ICT(I)=IC(I):NEXT 

750 FOR 1=1 TO NUM 

760 ON ICT(I) GOTO 770,790,840,890 

770 FOR J=1 TO NL:K=NL*(I -1)+J 

780 IC(K)=ID(J):NEXT J: GOTO 910 

790 FOR J=1 TO NL:K=NL*(I -1)+J 

800 ON ID(NL-J+1) GOTO 810,810,820,820 

810 IC(K)=3-ID(NL-J+1):GOTO 830 

820 IC(K)=7-ID(NL-J+1) 

830 NEXT J: GOTO 910 

840 FOR J=1 TO NL:K=NL*(I -1)+J 
850 ON ID(J) GOTO 860,860,870,870 
860 IC(K)=ID(J)+2:GOTO 880 
870 IC(K)=ID(J)-2 

880 NEXT J: GOTO 910 

890 FOR J=1 TO NL:K=NL*(I-1)+J 
900 IC(K)=5-IDCNL-J+1):NEXT J 



Personal Operating 
Systems for 
your IBM-PC. 


PCVMS $49.00 I PCUNIX $49.00 


WHAT IS PCVMS? 

PCVMS is similar to VAX/VMS, the popular operating system developed by 
Digital Equipment Corporation for their line of mainframe computers. Every¬ 
one thought such a sophisticated and elegant operating system could never 
work on a microcomputer. 

A MAINFRAME OPERATING SYSTEM ON A PC. 

That’s when Wendin put PCVMS on IBM-PC, XT, and AT personal computers. 
And now, for the first time in history, you can get mainframe performance from 
your personal computer — at a fraction of the cost. PCVMS has the same 
powerful features you’re used to, like MULTIPLE PROCESSES, MULTIPLE 
USERS, NETWORKING SOFTWARE, a RICH COMMAND SET, and a complete 
SET OF SYSTEM SERVICES. And it’s available for less than $50, with source 
code included. 


AFFORDABLE UNIX FOR PERSONAL COMPUTERS. 

PCUNIX is Wendin’s implementation of the super-hit UNIX operating system 
developed at Bell Laboratories for PDP-11 minicomputers. Designed by sys¬ 
tems programmers for systems programmers, a UNIX-like environment is 
ideal for developing system software. 

A MAINFRAME OPERATING SYSTEM ON A PC. 

Just when you thought UNIX was going to need an IBM-AT computer, 20 
megabytes of disk space, and thousands of dollars for an AT&T license, 
Wendin put PCUNIX on the PC for a fraction of the cost. PCUNIX has the same 
powerful features you’re used to, like MULTIPLE PROCESSES, MULTIPLE 
USERS, POWERFUL SYSTEM SERVICES, and the set of tools called the 
PROGRAMMER’S WORKBENCH. And it’s available for less than $50, with 
source code included. 



Don’t get left behind . . . order your Personal Operating Systems today! 


ORDER HOTLINE 

509/235-8088 

CREDIT CARDS WELCOME! 



Unix is a registered trademark ol AT&T 
VAX/VMS is a registered trademark of Digital Equipment Corporation 
MS-DOS is a registered trademark ot Microsoft. Inc 
PC-DOS is a registered trademark ol IBM 
XTC. PCVMS. PCUNIX. Operating System Toolbox. Wendin. and 
Personal Operating System are trademarks of Wendin. Inc. 


BOX 266 

CHENEY, WA 99004 

The people who make quality 
software tools affordable. 


NOVEMBER 1985 
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FRACTALS 


910 NEXT I: RETURN 

920 *. FIND ANGLE WRT +X AXIS- 


930 DX=XF-XS:DY=YF-YS 
940 IF DX=0 THEN 990 
950 T=ATN(DY/DX) 

960 IF DX<0! THEN 1000 
970 IF DY<0! THEN T=T+PI*2 
980 GOTO 1010 

990 T=PI/2:IF DY>=0» THEN 1010 
1000 T=T+PI 
1010 RETURN 


1020 '.DATA . 

1030 ' SAUSAGE LINK 


1040 DATA 8,4,1,1,1 

1050 DATA 1,1,2,2,2,3,3 

1060 DATA 0,1,1,0,-1,-1,0 

1070 DATA 1,1,1,1,1,1,1,1 

1080 ' PINWHEEL 

1090 DATA 10,4,0.57735,1,1 

1100 DATA 1,2,2,3,2,1,2,2,3 

1110 DATA 1,0,2,1,0,-1,-2,0,-1 

1120 DATA 1,1,1,1,1,1,1,1,1,1 

1130 ' ARROWHEAD 

1140 DATA 10,8,1.732051,1,1 

1150 DATA 2,4,3,5,6,4,3,5,6 

1160 DATA 0,0,1,1,0,0,-1,-1,0 

1170 DATA 1,1,1,1,1,1 J,1,1 

1180 ' HEXAGONAL CONNECTION 

1190 DATA 10,8,1.732051,1,1 

1200 DATA 2,3,5,6,4,2,3,5,6 

1210 DATA 0,1,1,0,0,0,-1,-1,0 

1220 DATA 1,1,1,1,1,1,1,1,1,1 

1230 • SHOGUN HELMET 

1240 DATA 4,4,1.73205,1,2 

1250 DATA 1,2,3,0,1,0,1,1,1,1 

1260 ' MONKEY TREE 

1270 DATA 7,6,1.732051,1.8,2 

1280 DATA 1,2,4,5,2,4,1,2,2,1,0,0 

1290 DATA 3,1,1,4,2,2,1 

1300 '- END DATA . 


LISTING 3: SAM.ASC 

20 ' FRACTAL CURVE SAM 

30 '. 

40 SCREEN 1,1:KEY OFFiCLS 
50 LOCATE 12,17:PRINT "Wait..." 

60 «.DIMENSIONS . 

70 DIM U$(5),D$(5),R$(5),L$(5) 

80 '. PRIMITIVE MOTIONS . 

90 U$(0)="U2":D$(0)="D2" 

100 R$(0)="R2":L$(0)="L2" 

110 •. CREATE CURVE . 

120 FOR K=1 TO 4 
130 MU$="XU$(»+STR$(K-1)+");" 

140 MD$="XD$<»+STR$(K-1)+");» 

150 MR$="XR$("+STR$(K-1)+");" 

160 ML$="XL$("+STR$(K-1)+");" 

170 '.LEVEL CHANGERS . 

180 MU2$=MU$+MU$ 

190 MD2$=MD$+MD$ 

200 MR2$=MR$+MR$ 

210 ML2$=ML$+ML$ 

220 U$(K)=MU$+ML$+MU$+MR2$+MU$+ML$+MU$ 
230 D$(K)=MD$+MR$+MD$+ML2$+MD$+MR$+MD$ 
240 R$(K)=MR$+MU$+MR$+MD2$+MR$+MU$+MR$ 
250 L$(K)=ML$+MD$+ML$+MU2$+ML$+MD$+ML$ 
260 NEXT K 

270 '.DRAW THE CURVE . 

280 FOR K=1 TO 4:CLS 
290 SIDE=4 A K:SCALE=500/SIDE 
300 LOCATE 25,1-.PRINT "LEVEL =";K 
310 DRAW "BM20,100;S=SCALE;" 

320 DRAW R$(K) 

330 '.CONTINUE? . 

340 LOCATE 1,1 

350 PRINT "ENTER to continue"; 

360 I$=INKEY$:IF 1$="" THEN 340 
370 IF I$=CHR$(13) THEN NEXT K 
380 END 

390 '.END PROGRAM . 


Emulation Without Limitation 


Built in Communications Language 

Finally there’s a communications program that does 
what you want. 

The Impersonator. Its built-in programming language 
offers virtually unlimited capabilities in designing terminal 
applications. 

It’s the most flexible asynchronous communications 
software on the market today. Maybe that’s what prompted 
the experts to say, “.. .The Impersonator looks hard to beat.” 
PC Tech Journal. 

Flexibility in Communications 

Designed for the IBM PC, The Impersonator comes 
with 12 preprogrammed emulations including ADM-3A, 
DEC VT 52 & VT 100, Televideo 912 & 950, IBM 3101 
(Models 10 & 20), DG D-210, and NCR7900 terminals. 

It can also be configured to emulate almost any asyn¬ 
chronous terminal. 

Now you can create entirely new communications appli¬ 
cations. You can speed functions, simplify data transfers, 
modify existing emulations, and even create your own custom 
configurations. 


Best of all, The Impersonator saves time by eliminating 
the need to develop a program from scratch. If you need to 
access a variety of public data bases, remote main frames, or 
other micro computers, you no longer need multiple emula¬ 
tion packages. With The Impersonator you can literally write 
your own ticket. 

Our 30 Day Money Back Guarantee 

That backing, along with the cooperation of our on¬ 
line technical staff, convinced companies like Holiday 
Inns, Underwriters Laboratories, Union Carbide, Hughes 
Aircraft, Rockwell International, and Rolm Corporation to 
choose The Impersonator for their communications needs. 

Flexible. Programmable. Powerful. 

You won’t find another communications package on 
the market that will claim to do this much and then do it! 
Empower yourself with The Impersonator. 

Call the toll-free number below for more information. 

The Impersonator 

CALL TOLL FREE 1-800-443-8080 (In Colo. 303-442-8080) 


DIRECT.AID 

P.O. Box 4420 Boulder, Colorado 80306 

IBM is a Trademark of International Business Machines Corp 
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Jfl CVUpU With Turbo ASYNCH, you can be in constant 
MO i llvll touch with the world without ever leaving 

the console. Rapid transit at its best. Turbo ASYNCH is designed 
to let you incorporate asynchronous communication capabilities 
into your Turbo Pascal application programs, and it will drive any 
asynchronous device via the RS232 ports, like printers, plotters, 
modems or even other computers. Turbo ASYNCH is fast, accurate 
and lives up to its specs. Features include... 

♦ Initialization of the COM ports allowing you to set all transmis¬ 
sion options. ♦ Interrupt processing. ♦ Data transfer between cir¬ 
cular queues and communications ports. ♦ Simultaneous buffered 
input and output to both COM ports. ♦ Transmission speeds up 

to 9600 Baud. ♦ Input and output queues as large as you wish. 

♦ XONiXOFF protocol. 

The underlying functions of Turbo ASYNCH are carefully crafted 
in assembler for efficiency, and drive the UART and programmable 
interrupt controller chips directly. These functions, installed as a 
runtime resident system, require just3.2K bytes. The interface to 
the assembler routines is written in Turbo Pascal. 


Turbo POWER TOOLS is a IIAII/CP T/l/lf C 
sleek new series of procedures lUWEn f UULO 
designed specifically to complement Turbo Pascal on IBM and com¬ 
patible computers. Every component in Turbo POWER TOOLS is 
precision engineered to give you fluid and responsive handling, with 
all the options you need packed into its clean lines. High perform¬ 
ance and full instrumentation, including... 

♦ Extensive string handling to complement the powerful Turbo 
Pascal functions. ♦ Screen support and window management, 
giv/ing you fast direct access to the screen without using BIOS calls. 

♦ Access to BIOS and DOS services, including DOS 3.0 and the 
IBM AT. ♦ Full program control by allowing you to execute any 
other program from within your Turbo Pascal application. ♦ Inter¬ 
rupt service routines written entirely in Turbo Pascal. Assembly 
code is not required even to service hardware interrupts like the 
keyboard or clock. 

Using Turbo POWER TOOLS, you can now "filter ” the keyboard __ 

or even DOS, and create your own ___" 

“ sidekickable" applications. _— —" _w 

__— ReS t\ Enclosed'^T^dentsadd 

fiw^SSsssss 

i wa% SalesTax. phone:--- 


The Turbo Pascal PERFORMANCE PACKAGEis for the serious 
Turbo Pascal programmer who wants quality tools to develop appli¬ 
cations. Every system comes with a comprehensive User Reference 
Manual, all source code and useful sample programs. They require 
an IBM PC or compatible, utilizing MS-DOS version 2.0 or later. 
There are no royalties for incorporating PERFORMANCE PACKAGE 
functions into your applications. 

Turbo POWER TOOLS and Turbo ASYNCH sell for $99.95 each, 
and they may be ordered directly from Blaise 
Computing, Inc. TO ORDER, call 
(415) 540-5441 


Name:-—— ^ 

Shipping ftddres 

CW--'■'T' 

i \l\Sft or NIC 


Turbo Pascal is a trademark of Borland 
International. Turbo POWER TOOLS, Turbo 
ASYNCH and PERFORMANCE PACKAGE am 
trademarks of Blaise Computing Inc. IBM is a registered 
trademark of Internationl Business Machines Corporation. 
MS-DOS is a trademark of Microsoft Corporation. 


BLAISE COMPUTING INC 
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C Programmers: 


Consider 104 Ways — 
To Be More Productive 


If you find and choose the right development soft¬ 
ware, you can: cut development effort, make imprac¬ 
tical projects feasible, and eliminate unproductive, 
frustrating aspects of programming. 

Confused? We'll help you sort thru the huge number 
of alternatives. Call for comparisons or information. 


Learn C Programming 
Only $125 

"Introducing C” Interpreter 

Computer Innovations has done 
it again! This interactive implemen¬ 
tation is combined with a full 
screen editor and a thorough, self- 
paced manual. 

You can develop programs fas¬ 
ter by getting immediate feed¬ 
back. Programs will start instantly 
upon your command. There is no 
need to wait for ‘‘compile and 
link." 

Introducing C includes demo 
programs, powerful C language 
interpreter, complete C function 
library, full screen editor, color 
graphics, and C language com- 
potibiiity PCDOS $125 


Make Applications 
Practical 

C Utility Library 

Every application you write is likely 
to require functions were you feel like 
you are “reinventing". Don't. Even if 
you use only 5% of this library, you will 
come out ahead on schedule and cost. 

Fast business graphics, "Pop¬ 
up" windows. Polled Communica¬ 
tions, Strings, Screen control, 
"Word processor'' functions. 
Memory Management, Directory 
and path access, Date handling, 
Program and batch execution. 
Keyboard and printer control. 

Full source - No royalties. Port¬ 
able. Most compilers supported: 
specify. 

PCDOS $149 


Which Compiler Features Do You Need? 

Optimizing C86 Compiler 

Over the years the Optimizing C86 has evolved to be the most complete 
set of C compiler tools. It includes utilities, a rich library, and thorough tech 
support. In line 8087/287 routines run up to 100 times faster than the 8086 
math package. The source code to all routines is included, so you have 
complete control over how they work. Thorough ROM support, Intel UDI & 
VMS cross versions are available. 

More of the features you want include: 

• special IBM-PC library • 2 math and 2 I/O libraries 

• full memory utilization of the 8086/88/186/286 

• compatibility with most commercial libraries 

• object and source module librarian MSDOS $319 


Fast File Access with Source 

C-lndex/Plus 

C-Index/Plus contains a high performance ISAM, balanced B+ Tree in¬ 
dexing system with source and variable length fields. The result is a 
complete data storage system to eliminate tedious programming and 
add efficient performance to your programs. 

Features include random and sequential data access, virtual memory 
buffering, and multiple key indexes. 

With no royalties for programs you distribute, full source code, and 
variable length fields C-lndex/Plus fits what you are likely to need. 

Save time and enhance your programs with C-lndex/Plus. MSDOS $359 


We carry 27 C Compilers, 4 C Intepreters, 49 Support 
Libraries, 5 C source debuggers, and 19 other C Add¬ 
ons for programming with MSDOS, Macintosh, or 
CP/M - more than 104 products, really. Here are 
some of the best products available: 


Why Lattice C? 
From Lifeboat 
Associates 

Trade mags such as Byte and PC 
Tech have nearly outdone them¬ 
selves in praising Lattice C's 
speed and compactness. 

Lattice C is a full implementation 
of K&R. It is compatible with any 
8086 or 8088 and now has a 286 
compile option. 

Seven different memory models 
enable you to select the ap¬ 
propriate combination of address¬ 
ability & efficiency to suit a par¬ 
ticular situation. 

Other specs include automatic 
sensing of an 8087 chip; Fork 
funciion; and complete I/O 
routines. 

The thorough manual even in¬ 
cludes subjects like interface to 
assembly language and machine 
dependencies. MSDOS Scall 


SORT/MERGE Files for 
Clean, Fast Maintenance 

with OPT-TECH SORT 

Performance should not suffer 
with DOS or other “free" sorts. 
ISAMs alone are slow when 10% or 
even less is changed/added. 
OPT-TECH includes: 

- CALLable and Standalone use 

- C, ASM, BAS, PAS, FTN, COBOL 

- Variable and fixed length 

- 1 to 9 fields to sort/merge 

- Autoselect of RAM or disk 

- Options: dBASE, BTrieve files 

- 1 to 10 files Input 

- No software max for # Records 

- All common field types 

- By pass headers, limit sort 

- Inplace sort option 

- Output = Record or keys 

Try what you're using on an XT: 
1,000 128 byte records, 10 byte key 
in 33 seconds. MSDOS. $ 85. 


File Management: MultiUser/MultiLanguage 

BTRIEVE 

Billions and billions of bytes! That's what you can control with Btrieve's file 
manager. Btrieve gives you the ISAM capability you need without the 
maintenance headaches. 

Using b-trees for optimum performance, Btrieve automatically maintains 
your files in sorted order on up to 24 different fields. And Btrieve offers you 
the fastest search algorithm available, to give you instantaneous access to 
any individual record. You can locate any record in 4 disk reads or less 
(thanks to Btrieve's RAM cache, usually less). With Btrieve you can stop 
wasting your time being a file clerk and concentrate on more productive 
tasks. 

Btrieve's other features include: 

• 4 gigabyte file size 

• 4090 byte record length 

• 255 byte key length 

• duplicate, modifiable, and null keys 

• up to 24 key indexes per file 

• automatic file recovery after power failure 

Btrieve's Local Area Network version lets you migrate your software tc 
multiuser environments without changing your code And offers you 
multiuser update capability beyond simple file locking schemes. Available 
for all programming languages as well as C. MSDOS. Single user $199. 
Multiuser $545. 

Btrieve. Don't settle for less. 


Call for details, comparisons, or for our "C Extras Packet" with over 50 pages of information about C support products 


THE PROGRAMMER’S f 


The programmer’s complete source for software, services and answers 
128-PC Rockland Street, Hanover, MA 02339 (617) 826-7531 (800) 421-8006 


Ask about COD and PO's. All formats available. Prices subject to change. Names of products and companies are generally their trademarks. 
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RICHARD CHANDLER and GARY FAULKNER 


Using a variant of 
this algorithm, 
programmers may 
be able to eliminate 
the hidden lines in 
three-dimensional 
objects rendered by a 
computer. 


C onsiderable energy has been 
spent over the past few years 
developing ways for computers to 
render three dimensional objects. Such 
procedures often contain some form of 
a hidden line or hidden surface algo¬ 
rithm that confronts the problem that 
portions of a computer-generated ob¬ 
ject, once rendered, may occlude other 
objects or other portions of itself. 

An algorithm intended to satisfy 
this consideration would require much 
computer time and memory and would 
be incredibly complex. The process can 
be simplified, however, if advantage is 
taken of the special properties of the 
surfaces being rendered. 

The case chosen for discussion 
here is one frequently encountered in 
university mathematics courses. It in¬ 
volves the surface determined by the 
graph of a function of two independent 
variables (the graph of z = f (x,y)). This 
equation predetermines the visual 
priority of the surface elements, and no 
depth sorting is necessary. 

In graph form, the domain of this 
function is a rectangle that is divided 
into a grid of smaller rectangles. The 
values of the function, computed at the 
vertices of these small rectangles, pro¬ 
duce an array of points (x if y j} and z {j ) 
on the surface of the rectangle. By us¬ 
ing line segments to connect the points 
at adjacent vertices, a new surface of 
polygons is drawn. The natural ordering 
of the points at the vertices corresponds 
directly to the depth priority of each 
new surface element. Elements further 
from the viewer will be drawn to 
indices with relatively smaller values. 
Likewise, elements that appear closer to 
the viewer will be drawn to indices 
with higher values. 

In other words, surface elements 
are drawn in order from background to 


foreground. If a foreground element 
overlaps a background element the pic¬ 
ture becomes visually confusing, and 
conflicting lines must be removed. This 
is accomplished using a variant of the 
Painter’s Algorithm in which the inte¬ 
rior of the nearer element is filled with 
the screen background color, thereby 
eliminating any hidden lines. The pro¬ 
cedure is analogous to that of an artist 
who paints foreground objects over 
background objects to eliminate any 
problem of hidden lines. 

This process is made possible with 
the help of a program that is actually a 
series of calls to other procedures, each 
of which is explained below. The pro¬ 
gram (see the listing) was written for 
use with the Turbo Pascal compiler 
(version 2.0) and, because it incor¬ 
porates much floating point arith¬ 
metic, is recommended for use with 
the 8087 math coprocesser. 

To allow for easy modification, the 
first item in the program is the defini¬ 
tion of the function to be graphed. The 
constant declaration portion that follows 
contains two sets of parameters in¬ 
tended for specification by the user. 

The values of xdiv and ydiv determine 
the number of subdivisions in the do¬ 
mains of x and y , respectively. Smaller 
values assigned to these variables would 
result in programs that run faster but 
sacrifice the quality of the surface reso¬ 
lution. If the surface of the function var¬ 
ies considerably over the region of in¬ 
terest, a larger number of subdivisions 
should be used in order to maintain 
some degree of quality in resolution. 

The three variables xeye, yeye, and 
zeye indicate the eye position from 
which the surface is viewed. Because 
the application of the Painter’s Algo¬ 
rithm used in this example proceeds 
with increasing x and y, xeye and yeye 
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ALGORITHM 

should both be positive. Unpredictable 
results may occur if the eye position is 
within the region where the surface is 
actually being plotted; therefore, at least 
one of the two variables xeye and yeye 
should be greater than the maximum 
value of the corresponding x and y vari¬ 
ables. Zeye may be chosen arbitrarily; 
positive values give a view of the sur¬ 
face from above, negative values give a 
view from below. 

Procedures INPUT_DOMAIN and 
SWAP are self-explanatory. EVALUATE_ 
AND_PROJECT creates the grid of small 


rectangles within the surface being ren¬ 
dered, evaluates the function at the ver¬ 
tices of these rectangles, and, finally, 
projects the corresponding points onto 
the viewing plane from the perspective 
of the eye position. The viewing plane 
contains the origin, is parallel to the z 
axis, and is perpendicular to the line 
drawn through the eye position and the 
center of the function’s domain. The 
procedures FIND_EXTREMA and 
SCALE_ TO_SCREEN scale the resulting 
array of projected points (y[i, j],z[i, j]) 
to fit the size of the screen. This pro- 



DISCOVER the 
of ARTIFICIAL 
INTELLIGENCE 

PROLOG V 

At last! A Prolog with enough muscle to handle 
real-world applications for UNDER $100! Discover 
why Japan has chosen Prolog as the vehicle for their 
"Fifth Generation Machine" project to design 
intelligent computers. 

CHOOSE FROM TWO GREAT VERSIONS: 


PROLOG V-Hus 

$ 99 95 


PROLOG V 

$ 69 95 


□ More Than 100 Predefined 
Predicates 

□ Large Memory Model (to 640K) 

□ Floating Point Arithmetic 

□ 150-Page User's Manual and 
Tutorial plus Advanced 
Programming Documentation 

□ Co-Resident Program Editor 

□ Calls to Co-Resident Programs 

□ Text and Graphic Screen 
Manipulation 


□ 70 Predefined Predicates 

□ Small Memory Model 
a Integer Arithmetic 

□ 122-Page User's Manual 
and Tutorial 


UNBELIEVABLE UPGRADE POLICY 
Tough decision ? Buy PROLOG V and 
upgrade to PFOLOG V-Plus within 60 
days for only the difference in price 
plus a handling charge. 


STANDARD FEATURES ON BOTH: 

□ Qocksin & Mellish-Standard D Dynamic Memory Management 

Edinburgh Syntax. (garbage collection) 

□ Extensive Interactive Debugging ° Custom-Designed Binder 

Facilities and Slipcase 


Interpreter for 
MSDOS/PC-DOS 

PHONE ORDERS! 

(619) 483-8513 m 


THE CHOICE OF UNIVERSITIES 

Generous university site licenses and an excellent teaching tutorial and 
reference guide have made PROLOG V the choice of universities nationwide. 
Call for details. 


NO BISK OFFER 
Examine the documentation 
at our risk for 30 days. If 
not fully satisfied, return 
with disk still sealed for 
full refund. 


□ PAYMENT ENCLOSED $_ 


□ CHARGE MY: 


I 

tl Card No. _ 

Signature _ 

H Mr./Mrs./Ms. 

I 


CA residents add 6% sales tax 


□ MasterCard □ Visa 
_ Exp. Date_ 


PROLOG V-Plus $99.95 
' PROLOG V 69.95 

UPGRADE ONLY 40.00 

Return factory diskette and 
$30 plus $10 Handling 


(please print lull name/ 


Address 


City/State/Zip 


SHIPPING: 

. $ 5.00 U.S. 

7.50 Canada 
10.00 Carribean, 

Hawaii Air 
20.00 Overseas Air 

C OD Orders Not A ccepted 
. 15 day check clearance 



CHALCEDONY 

SOFTWARE 


5580 LA JOLLA BLVD. 
SUITE 126 
LA JOLLA. CA 
92037 
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duces a new array (P V] = (p[i,j],<7(i,j]) of 
screen points. The process is shown in 
figure 1. 

The hean of the drawing process is 
performed under the procedure called 
DRAWBOX. The points P v j? P i+1>j , P i}]+1 , 
P i+1 ,j+i form the vertices of a surface 
element. Except in a few cases, this 
quadrilateral is formed by the union of 
the two triangles, P i5j , P i+ll| , P i)j+1 and 
A + ii. p ,- l+ i. A + i.i + i (see figure 2). At the 
same time the surface element is being 
drawn, these two triangles are filled 
with the background color of the 
screen by the procedure TRIBLANK 
(which is called into operations by 
DRAWBOX). This removes any lines that 
the surface element has hidden. 

Because of the difficulty involved 
with consistently finding the seed point 
within the region to be filled, a seed fill 
algorithm (such as BASIC’s PAINT) is 
unsatisfactory for use in this case. Each 
triangle may be filled easily and quickly 
by simply drawing a series of horizontal 
lines from the top vertex to the bottom 
vertex. The endpoints of these lines 
(the sides of the triangle) can be deter¬ 
mined with the help of a version of 
Bresenham’s line algorithm. This algo¬ 
rithm, because it uses only integer 
arithmetic, is very fast. 

The process of actually drawing the 
horizontal line is accomplished by the 
procedure LINE, a short, in-line ma¬ 
chine-language routine. The two end¬ 
points, as well as the y figure giving the 
scanline on which the line must be 
drawn, are passed to LINE, which be¬ 
gins at one endpoint and continues by 
repeatedly calling ROM VIDEO (soft¬ 
ware interrupt 10H). This procedure re¬ 
sets the pixel at x,y for each successive 
x value, thus moving constantly forward 
toward the opposite endpoint. Any case 
that is inaccurately filled will remain in¬ 
visible unless the resolution is coarse. 
After its interior is filled with the color 
of the background, the boundary of 
each surface element is drawn by using 
line segments to connect its vertices. 

LINE is written in machine lan¬ 
guage for purposes of speed only; if the 
procedure were rewritten to bypass 
ROM VIDEO and write directly to 
screen memory, the plot would pro¬ 
gress even more quickly. 

Using Turbo Pascal and the 8087 
coprocesser, the program required 
slightly more than two minutes to com¬ 
plete the graph of a moderately compli¬ 
cated transcendental function; however, 
it took more than eight minutes for the 
same task without the 8087. Most of this 
time differential is consumed by 
EVALUATE_AND_PROJECT. Without the 
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FIGURE 1: Procedure EVALUATE_AND_PROJECT 



Procedure EVALUATE_AND_PROJECT first calculates point coordinates for the 
plotted function and then projects the points onto a viewing plane. 


FIGURE 2: Surface Element 



Quadrilaterals in the plotted figure are filled by treating them as two triangles and 
filling each of the triangles with blank horizontal lines. 


YOU NEED 
A GOOD^ 
LIBRARY « 




POWER PACKS 


COMPLETE SOURCES 
NO ROYALTIES 

COMPREHENSIVE C Power Packs 
include over 1000 functions which 
provide an integrated environment 
for developing your applications ef¬ 
ficiently. “This is a beautifully doc¬ 
umented, incredibly comprehensive 
set of C Function Libraries.’’ 

- Dr. Dobb’s Journal, July 1984 

USEFUL “...can be used as an ex¬ 
cellent learning tool for beginning C 
Programmers...” 

- PC User’s Group of Colorado, Jan. 1985 

FLEXIBLE Most Compilers and all 
Memory Models supported. 

RECOMMENDED “I have no hesita¬ 
tion in recommending it to any pro¬ 
grammer interested in producing 
more applications code, using more 
of the PC capabilities, in much less 
time.” — Microsystems, Oct. 1984 

■ PACK 1: Building Blocks I $149 
DOS, Keyboard, File, 

Printer, Video, Async 

B PACK 2: Database $399 

B-Tree, Virtual Memory, 

Lists, Variable Records 

B PACK 3: Communications $149 
Smartmodem™, Xon/Xoff, 
X-Modem, Modem-7 

■ PACK 4: Building Blocks II $149 
Dates, Textwindows, Menus, 

Data Compression, Graphics 

| PACK 5: Mathematics I $99 

Log, Trig, Random, 

Std Deviation 

■ PACK 6: Utilities I $99 

(EXE files) 

Arc, Drff, Replace, Scan, Wipe 

Master Card/Visa, $7 Shipping, Mass. Sales Tax 5% 

ASK FOR FREE DEMO DISKETTE 


novun 

ORGfinUM 

me. 


i: 


SOfTWflW 

HORIZDrtS 

inc. 


165 Bedford St., Burlington, MA01803 
(617) 273-4711 
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FIGURE 3i Typical Screen Plot 



The plot, generated from SURFACE.PAS below, is drawn from background to the 
foreground, so that lines are hidden as regions in the front plot over them. 


coprocesser, actual screen graphing will 
not begin for six or seven minutes. 
Figure 3 is a typical screen plot of a 
polynomial function. 

To achieve optimum results the 
eye position and domain of the function 
may need to be adjusted. Keep in mind 
also that many textbook examples are 
drawn over nonrectangular domains 
and use unusual scaling. Plotting such 
an example over a rectangular domain 
with this routine could result in a dras¬ 
tically different screen display. 

By plotting a function from back¬ 
ground to foreground, hidden line re¬ 
moval using the Painter’s Algorithm is 
simple and fairly fast. The routine as 
presented here can be enhanced for 
additional speed, for color, or for use 
with IBM’s Enhanced Graphics Adapter. 
To plot functions other than the one 
discussed here, simply change the code 
in function F. Uu—1 


Richard Chandler and Gary Faulkner both 
hold doctorates in mathematics. They 
currently are teaching mathematics at North 
Carolina State University in Raleigh. 


LISTING: SURFACE.PAS 

Program SURFACE; 


readln(ymax); ydif := ymax • ymin; 
end; 

C . EVALUATE FUNCTION AT GRID POINTS; . } 


C. DEFINE FUNCTION TO BE GRAPHED . } 


{.PROJECT TO VIEW PLANE.) 


Function f(x,y:real):real; { Change this entry in order > 




begin 

{ to graph another function. } 


Procedure EVALUATE_AND_PROJECT; 


f := exp(-(x*y+y*y)/90)*cos((x*x+y*y)/40); 


var 


end; 



xtemp,xtemp1,xtemp2,ytemp,ytempi,ztemp,xavg,yavg : real; 


L.DECLARATIONS. ' - > 







begin 


const 



xavg := (xmax + xmin)/2; yavg := (ymax + ymin)/2; 


xdiv = 40; 

{* * * These two constants control the } 


for i := 0 to xdiv do 


ydiv = 60; 

i number of subdivisions of each axis } 


for j := 0 to ydiv do 





begin 


xeye = 100; 

i* * * These three constants determine } 


xtemp := xmin + i*xdif/xdiv; 


yeye = 10; 

i the eye position from which the } 


ytemp := ymin + j*ydif/ydiv; 


zeye = 8; 

i surface is viewed. } 


ztemp := f(xtemp,ytemp); 


L NOTE : xeye and yeye should be nonnegative.} 


xtempl := xeye - xtemp; 





ytempi := yeye - ytemp; 


var 



y[i,j] := (xeye - xavg)*(xeye*ytemp - yeye*xtemp)/ 


K j 

integer; 




xmax, xmin, ymax 

real; 


((xeye - xavg)*xtemp1 + (yeye - yavg)*ytemp1); 


ymin, zmax, zmin 

rea l ; 




xdif, ydif, zdif 

rea l; 


if y[i,j] <> yeye then 


p, q 

array[0..xdiv,0..ydiv] of integer; 


z[i,j] := zeye + (zeye - ztemp)*(y[i*j] - yeye)/ytemp1 


y, z 

: arrayCO..xdiv,0..ydiv] of real; 


else 





begin 





xtemp2 := yeye*(yavg-yeye)/(xeye-xavg); 


c.INPUT EXTREME VALUES FOR X, Y.} 


z[i,j] := zeye + 





(zeye - ztemp)*(xtemp2 - xeye)/xtemp1 


Procedure INPUT_DOMAIN, 



end; 


begin 



end; 


write(‘Enter smallest value of x *); 


end; 


readln(xmin); 





write(‘Enter largest value of x '); 


C.DETERMINE PROJECTED EXTREMA.} 


readln(xmax); xdif 

:= xmax - xmin; 




writeOEnter smallest value of y '); 


Procedure FIND_EXTREMA; 


readln(ymin); 



var 


writeCEnter largest value of y '); 


ytemp,ztemp : real; 
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FREE FOR 
COBOL USERS! 


A demo of our revolutionary 
query processor- QUEPRO. 


Now, get the 
COBOL data you 
want, when you 
want it! 

How would you like to un¬ 
lock valuable COBOL data 
without time-wasting pro¬ 
gramming? 

Or create a comprehensive 
report in minutes instead of 
days? 

It’s easy to do this (and a lot 
more), if you use our powerful, 
new query processor-QUEPRO. 

But talk is cheap, and that’s why we want 
to put a complete QUEPRO Evaluation Kit, 
including a cfemo, in your hands immediately. 
(We’re talking about an example of the actual 
product -not a simulation!) 

We want to prove that QUEPRO really can 
unlock your valuable COBOL data and put you in 
complete control! 

How QUEPRO works. 


How to get your free 
QUEPRO Demo and 
Evaluation kit. 

Just call the toll-free 800 number below, 
or send us the filled-in coupon. We’ll take 
it from there! But please note. This special 
Evaluation Kit, including a fully functional 
example of QUEPRO, requires an IBM-PC® 
or compatible. (QUEPRO, itself, runs on a 
wide range of operating sys¬ 
tems including all PC-DOS 
and MS-DOS, Unix, 

Xenix, CP/-86, IMOS, 
and IRX.) 

Whether you’re a 
potential end-user, 
computer systems 
manager, or tech¬ 
nical person in¬ 
volved with COBOL, you owe it to yourself to 
get in touch and take a look at QUEPRO for 
yourself. 

There’s no cost or obligation of any kind. 

Why not call right now? 



OUBPRO 



It’s easy. 

Let’s say you or someone in your company 
needs some information. Instead of placing 
requests with a programmer or DP Manager, 
hold ing meetings, and waiting for the product 
(complete with a bug or two), you can put 
QUEPRO to work yourself. Instantly. 

That’s right. 

There’s no programming. No command lan¬ 
guage to learn. Nothing between you and the data. 

All you have to do is paint the design of your 
query interactively on the screen, choose from two 
formats-FORM (for screens or pre-printed forms) 
or LIST (for a list query or report). QUEPRO 
does the rest. 

That means there’s no need to define field 
formats. (Easy to remember synonyms are used to 
refer to data in your COBOL files.) You’ll also 
find that complex queries involving multifile 
access and data transfers are a snap with 
QUEPRO, too! 


Call toll-free 800-631-2229 

or 415-527-1157. 

I- 



1029 Solano Avenue, Berkeley, CA 94706, (415) 527-1157 

Rush me a QUEPRO Demo and Evaluation Kit absolutely 
FREE! I am under no obligation of any kind. I understand that 
the demo runs only on an IBM-PC® or compatible, though 
the actual QUEPRO product runs on a variety of operating 
systems. 

COBOL used (please check): □ RM/COBOL □ MicroSoft 

□ Microfocus □ Other 

Name_Title_ 

Company_ 


Address__ 


City 


State 

Zip 

J 

Phone ( 

) 


1 

/ 
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begin 

ymax := y[0,0]; ymin := ymax; 
zmax := z[0,0]; zmin := zmax; 
for i := 0 to xdiv do 
for j := 0 to ydiv do 
begin 

ytemp := y[i,j]; ztemp := z[i,jj; 
if ytemp > ymax then ymax := ytemp; 

if ytemp < ymin then ymin := ytemp; 

if ztemp > zmax then zmax := ztemp; 

if ztemp < zmin then zmin := ztemp; 

end; 

end; 

{.SCALE TO SCREEN.> 

Procedure SCALE_TO_SCREEN; 
var 

dy,dz : real; 
begin 

dy := (ymax - ymin)/639; dz := (zmax - zmin)/199; 
for i := 0 to xdiv do 
for j := 0 to ydiv do 
begin 

p[i,j] := round((y[i,j] - ymin)/dy); 
q[i,j] := 199 - round((z[i,j] - zmin)/dz); 
end; 

end; 

{.EXCHANGE COORDINATES OF TWO POINTS.) 

Procedure SWAP(var xl,y1,x2,y2:integer); 
var 

temp : integer; 
begin 

temp := xl; xl := x2; x2 := temp; 
temp := yl; yl := y2; y2 := temp; 
end; 


{.DRAWS BLANK HORIRONTAL LINE.> 


Procedure LINE(xO,x1,y:integer); 
beg i n 


iniine($8B/$BE/x1/ 

{MOV DI,x1> 

$8B/$8E/xO/ 

{MOV CX,x0> 

$39/$CF/ 

{CMP DI,CX> 

$7D/$02/ 

{JGE 2 bytes> 

$87/$F9/ 

{XCHG CX,DI> 

$8B/$96/y/ 

{MOV DX,y } 

$BB/$00/$0C/ 

{MOV BX,0C00> 

$89/$D8/ 

{Li: MOV AX,BX> 

$CD/$10/ 

{INT 10H} 

$41/ 

{INC CX) 

$3B/$F9/ 

{CMP DI,CX) 

$7D/$F7); 

{JG Li) 


end; 


{.BLANKS TRIANGLE.> 


Procedure TRIBLANK(xO,y0,x1,y1,x2,y2:integer); 
var 

x3,x4,dx1,dx2,dy1,dy2 : integer; 

incl,inc2,nxl,nx2 : integer; 

Procedure BLANK(y:integer); 
begin 

while yO < y do 
begin 

nxl := nxl + dxl; 
if nxl > dyl then 
repeat 

x3 := x3 + incl; 
nxl := nxl • dyl; 
until nxl <= dyl; 
nx2 := nx2 + dx2; 


WINDOWS FOR C 

Advanced screen management made easy 



WINDOWS FOR C™ 

was ranked # 1 by 

PC TECH JOURNAL 

(Review by William Hunt, July 1985) 

In comparison with five 
Windowing Utilities for C 
[Window Machine, (Lattice Windows), 
CHIOS, Building Blocks II and C-LIB] 

WINDOWS FOR C came out as the winner. 


Overall Quality 

# 

1 

Display Speed 

# 

1 

Ease of Use 

# 

1 

Code Size 

# 

1 

Documentation 

# 

1 


For all popular C-compilers operating under PCDOS. Plus versions for XENIX & UNIX. 

Trademarks - Lattice Inc.; UNIX, AT&T; XENIX, Microsoft 
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DRAWS SURFACE 


if nx2 > dy2 then 
repeat 

x4 := x4 + inc2; 
nx2 := nx2 - dy2; 
until nx2 <= dy2; 
yO := yO + 1; 

Iine(x3,x4,y0); 

end; 

end; 

begin 

if yl < yO then swap(xO,yO,x1,y1); 

if y2 < yO then swap(x0,y0,x2,y2); 

if y2 < yl then swap(x1,y1,x2,y2); 

dyl := yl - yO; dy2 := y2 - yO; 

if xl < xO then incl := -1 else incl := 1; 

if x2 < xO then inc2 := -1 else inc2 := 1; 

dxl := abs(xl-xO); dx2 := abs(x2-x0); 

x3 := xO; x4 := xO; 

nxl := dyl div 2; nx2 := dy2 div 2; 

blank(yl); 

if x2 < xl then incl := -1 else incl := 1; 
x3 := xl; dyl := y2 - yl; 
dxl := abs(x1 * x2); nxl := dyl div 2; 
blank(y2); 
end; 

C.DRAWS BOX WITH BLANK INTERIOR.> 

Procedure DRAWBOXCxI,y1,x2,y2,x3,y3 ( x4,y4 : integer); 
begin 

triblank(x1,y1,x2,y2,x3,y3); 
triblank(x2,y2,x3,y3,x4,y4); 
draw(x1,y1,x2,y2,1); draw(x1,y1,x3,y3,1); 
draw(x2,y2,x4,y4,1); draw(x3,y3,x4,y4,1); 
end; 


> 

Procedure GRAPH; 
var 


xl,x2,x3,x4,y1,y2,y3,y4 : integer; 


begin 



HiRes; HiResColor(IO); 


for i := 

0 to xdiv-1 do 


for j 

:= 0 to ydiv-1 do 


beg i n 



xl 

:= p[i,j]; x2 := 

pti+1,j]; 

x3 

:= pCi,j+13; x4 := 

p[i+1,j+1); 

yl 

••= qCi ,j); y2 := 

qti+1 , j]; 

y3 

:= q[i,j+1]; y4 := 

q[i+1, j+13; 


drawbox(x1,y1,x2,y2,x3 # y3,x4,y4); 
end; 

end; 

i .MAIN PROGRAM BEGINS.> 

begin 

inputdomain; 

evalua te_and_pro j ec t; 

find_extrema; 

scale_to_screen; 

graph; 

repeat until keypressed; 

TextMode(3); 

end. 


WINDOWS FOR DATA™ 


Featuring One-Step Data Entry 4 


Now you can code fast, powerful data 
entry windows, improve user 
convenience - reduce input errors. 

All the power, convenience and 
flexibility of the # 1 window utility for 
the IBM PC. Our WINDOWS FOR C™ 
combined with a professional window- 
based data entry system. 

Complete control over screen display 
and entry of data within a convenient 
flexible window environment. 

WINDOWS FOR C WINDOWS FOR DATA 

(Includes WINDOWS FOR C) 

PCDOS $ 195 $ 295 

PC/XENIX $ 395 $ 595 

UNIX CALL CALL 


WINDOWS FOR DATA™ provides versatile, 
easy-to-use data entry functions that operate 
within windows. 

CAPABILITIES INCLUDE: 

■ Pop-up data entry windows 

■ Multiple field types 

■ Data validation functions 

■ Field-specific & context-sensitive help 

■ Lotus-style menu design 

■ Single field entry option 

■ Date, time and string utilities 

■ Dynamic control of data-entry 
environment 

♦User input to data-structure variables 
without intervening code. 

Vermont 21 Elm Av& 

Creative Richford, VT 05476 

Software 802-848-7738. ext. 21 



Full source available. Master Card & Visa accepted. Shipping $ 2,50. VT residents add 4% tax. 
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FREE 


VERSION with orders placed prior to Dec. 15. 



We've just invented an 
Algorithm Developer. 


It just happens 
to be the best 
programmable 
software calculator 
on the market today. 

PRO/scr . 99 bucks and a phone call. 


o 

o 

o 

o 

o 

amort.CFG 

6-amrtp 

months=months 1; pr=((pmt* 12/int)/(1 int/12) 

~ (mths+1)) * [ 1 - (1 + int/12)1; @ next 

O 

O 

o 

o 

o 

o 

7-amrti 

o 

0 

in=- pmt-((pmt* 12/int)/(1+int/12) ^ (mths+1)) 

o 

o 

*[1-(1+int/12)];@next 

o 

o 


o 

o 

8-sumr 

o 

o 

prinpd=prinpd -+- pr; intpd=intpd -h in; mths=mths—1; 

o 

o 

@ifqt (mths= = 168);@goto(6) 

o 

o 

A sample formula listing 

o 


Consider its performance. 


• Programmable in simple BASIC—like statements 

• Runs in both foreground and background modes 

• Set up: Requires one key stroke 

• Runs in background mode with most popular products (e.g. 
LOTUS, WordStar, dBase) 

• Selects and moves rows of numbers from foreground 
document to calculator for any computation (e.g., standard 
deviation for 22 rows of numbers requires six key strokes) 

• Returns results (at user's option) of all calculations to the 
foreground document 

• Single-Step mode aids in algorithm de-bug 


• Spreadsheet comparison 

— Greater range of formula capabilities 

— Access requires only key stroke 

— Transfers numbers to calculator without retyping 

• Full formula line editing 

• Ten formulas per formula file 

• Unlimited number of formula files 

• 8087 version available 

• All calculations double precision 

• Includes Accountant's style calculator with HEX, OCT, 
and BIN! 

• Runs with SIDEKICK — in all modes 


Functions 

sin, cos, tan, asin, acos, atan, In, exp, log, sqrt, abs, int, frac, 
round, mean, std, var, perm, comb, integrate 

Operators 

arithmetic: + , -, *, / 
logical: #AND#, #OR#, #NOT# 
relational: >, <, >=, <=, = = , <> 
exponentiation: * * , A 
factorial: ! 


Programming Statements 

Conditional and absolute looping and branching 
Indexing by variable increment and test 
Formula con-catenation (to 1000 columns) 

Printing statements for line printer tabulations 
Debug mode — single-step and display of all variables 
Displayed decimal point control 
Constants 

pi, e, c, K, h, q, R, No, G, g 


Send me PRO/SCI™ for $99 
and include 8087 Version at 
NO EXTRA CHARGE. 

(Plus $5.00 shipping & handling) 

□ American Express □ VISA 

□ Money Order □ MasterCard 

□ Check 

Card No. _ 

Expiration Date_ 

Signature_ 


Requires IBM PC or true compatible with 128K RAM and one disk drive 
and MS-DOS 2.1 or higher 

NAME_ 

ADDRESS_ 

CITY/STATE/ZIP_ 

TELEPHONE_ 

California residents add 7 % sales tax. Outside U.S.A. add $15.00. (If outside 
of U.S.A. payment must be by bank draft payable in the U.S. and in U.S. dollars.) 
Sorry, no C.O.D. 



P.O. Box 4477 
Mtn. View, CA 94043 


Orders Taken: 
Mon.-Fri.; 8am-4pm 

800/227-6703 

OUTSIDE CALIFORNIA 

800/632-7979 

INSIDE CALIFORNIA 


LOTUS is a trademark of LOTUS • WordStar is a trademark of Micro Pro • dBase is a trademark of AshtonTate. 
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Studying Assembly Language 

Three books provide three different approaches to 
learning assembly language; two do the job well. 


The 8086/8088 Primer 

Second edition, Stephen P. Morse (Hay¬ 
den Book Company, Rochelle Park, NJ 
1982) 276pages, paper, $18.95 

Before registering 
for my first com¬ 
puter science course 
that required some 
knowledge of 
assembly language, I 
visited the college 
bookstore in search 
of materials to 
familiarize myself 
with this language. 
The most likely sounding title on the 
course book list was IBM S/360 As¬ 
sembler Reference Manual , but after 
reading only a few pages I found it to¬ 
tally incomprehensible. 

This is not the book with which to 
begin a study of assembly language; 
what is needed is a description of the 
architecture and instruction set of the 
computer. For IBM mainframers, this in¬ 
formation can be found in a volume 
known as Principles of Operation ; for 
PC users, one of the three books re¬ 
viewed here is often recommended. 
They are by no means interchangeable, 
however, and only two of the three 
truly deserve recommendation. 

Tide 8086/8088 Primer is the best 
choice for users with no assembly lan¬ 
guage experience. The introductory ma¬ 
terial does not insult the reader’s intelli¬ 
gence, yet the advanced concepts are 
presented in such a way as to be acces¬ 
sible to those with only a cursory 
knowledge of digital logic (bear in 
mind that assembly language is not for 
the complete computer novice). In 
chapter 2 (“8086 Machine Organiza¬ 
tion”), just when the inexperienced 
reader is feeling snowed in by the com¬ 
plex machine language encoding of the 
8086 instruction set, author Morse 
comes to the rescue by promising that 
all those messy details are handled by 


an assembler and need not be remem¬ 
bered by the programmer. That insight 
is the first step to successful use of an 
assembler, but it is seldom mentioned 
by other references attempting to de¬ 
scribe the seeming gobbledygook, such 
as mod, reg, and r/m fields, of an 8086 
machine instruction. 

The chapter on instruction sets for 
the 8086 provides an informal discus¬ 
sion of the instructions according to 
functional groups. This chapter is not 
an exhaustive reference, but does pro¬ 
vide useful information on the purpose 
of all instructions, including those for 
arithmetic with decimal and ASCII dig¬ 
its. It nicely complements the instruc¬ 
tion set reference in IBM’s assembler 
manual but is not sufficient for use with 
Microsoft’s documentation, which is 
merely a list of instruction mnemonics. 

The chapter on hardware design is 
a model of logical exposition. While it 
may not prepare the reader to construct 
a PC clone at home, it will help him 
make sense out of the logic diagrams in 
the IBM technical reference. 

The last three chapters cover pro¬ 
gramming in assembly language, PL/M 
(Intel’s proprietary high-level language, 
not available for PC-DOS), and Pascal. 
Intel’s ASM-86 is used to illustrate as¬ 
sembly language programming; since 
MASM from IBM and Microsoft is a su¬ 
perset of that assembler, the descrip¬ 
tions of the structure and syntax of 
ASM-86 are directly applicable to MASM 
and provide much useful information 
not given in IBM or Microsoft docu¬ 
mentation. These chapters merely give 
the flavor of each high-level language 
discussed and are meant to pique the 
reader’s interest. A more complete lan¬ 
guage manual or tutorial is necessary 
for a thorough understanding. 

As one of the principal designers 
of the 8086 microprocessor, Morse 
brings a unique perspective to his dis¬ 
cussion of the subject. The underlying 
concepts of the design are briefly ex¬ 


plained, as are the limitations and even 
the errors (“I goofed,” he admits at sev¬ 
eral points). I highly recommend this 
book, even though a more comprehen¬ 
sive instruction set reference is neces¬ 
sary as a complement. If the assembler 
documentation does not provide such a 
reference, then read on. 

iAPX 86/88, 186/188 User’s Manual: 
Programmer’s Reference 

Intel Corp. Literature Dept. Order No. 
210911 (Intel Corporation, Santa Clara, 
CA 1984) 524 pages, paper, $16.95 

Intel’s iAPX 86/88, 
186/188 User’s 
Manual: Program¬ 
mer’s Reference is 
the authoritative 
reference for the 
8086 family. As the 
title indicates, this 
volume of the 8086 
library is intended 
for programmers as opposed to hard¬ 
ware designers. Summary information 
on the hardware characteristics of the 
chip is included, but only to provide 
some explanation of the software impli¬ 
cations of the design. 

Unlike most documentation, this 
book is highly readable, although it 
could prove difficult for the assembly 
language neophyte. The first two chap¬ 
ters introduce the microcomputer in 
general and the 8086 family in particu¬ 
lar, and thus provide a good starting 
perspective for users of both mainframe 
and minicomputer systems. 

Chapter 3 is the longest and most 
useful one in the book; it provides an 
exhaustive definition of the register 
structure and addressing scheme and 
includes summary information on writ¬ 
ing recursive and reentrant code. It also 
contains a complete instruction set ref¬ 
erence, similar to the one found in the 
IBM Assembler * language Reference 
Manual. The execution logic of each in- 
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struction is explained in pseudocode. 
As befits the programming orientation, 
the instructions are presented in terms 
of ASM-86 assembly language, not as 
machine instructions (compare this to 
the methods of presentation employed 
by Rector and Alexy that are described 
below). Execution timings, in terms of 
the number of clock cycles, are given 
for each instruction, allowing the pro¬ 
grammer to choose the most efficient 
sequence for performing a given func¬ 
tion. The chapter ends with a compre¬ 


hensive set of programming examples 
in ASM-86 code (which is directly com¬ 
patible with MASM). 

Chapters 4 and 5 give the hardware 
design overview for the 86/88 and the 
186/188, respectively, and provide full 
explanations of the interrupt structure. 
Chapter 6 follows with a description of 
the 8087 numeric data processor. While 
this is not as easy to follow as the chap¬ 
ter on the 8087 in IBM’s User's Guide 
for MASM, it does provide a definitive 
and complete reference. 


Chapters 7 and 8, which cover the 
8089 I/O processor and the 80130 firm¬ 
ware operating system, are not relevant 
to the PC. The former is interesting, how¬ 
ever, for the picture it gives of what the 
PC could have been had IBM included 
the 8089 processor in the design. 

The Intel manual is an indispensi- 
ble part of the library of any assembly 
language programmer, no matter what 
his level of experience. It is not meant 
to be read cover to cover, especially by 
a new user, but to be dipped into as 
necessary. Each dip will uncover new 
treasure troves of information. 

The 8086 Book 

Russell Rector and George Alexy 
(Osborne/McGraw Hill , Berkeley, CA 
1980) 622 pages , paper, $18.95 

The 8086 Book 
often is cited in 
assembler manuals 
as a programmer’s 
reference for infor¬ 
mation on the char¬ 
acteristics of this 
microprocessor. 
Although it is the 
longest of the three 
books reviewed here, it provides the 
least amount of useful information. It at¬ 
tempts to distill the contents of both the 
programmer’s and the hardware design¬ 
er’s volumes of the Intel reference set, 
but is less than successful and, thus, less 
than useful as a reference manual for 
either type of reader. 

The presentation has a strangely 
schizophrenic quality: on one hand, it 
discusses advanced concepts such as 
bus timing and interrupt handling; on 
the other, it describes system software 
at a very elementary level. Readers who 
can understand the former hardly need 
to be told that an editor provides a 
means of entering and modifying 
source programs. The book includes no 
information on how to implement an 
editor, only before and after examples 
of typical commands, such as move and 
delete. Programmers already know this; 
hardware designers don’t care. 

A similar dichotomy is evident in 
the discussions of assembly language 
programming. The program examples 
are written in ASM-86, but other sec¬ 
tions do not acknowledge any actual as¬ 
sembler implementation. Several meth¬ 
ods of distinguishing word and byte 
operands are suggested, but none is the 
one used in ASM-86 and MASM. 

Another problem involves the de¬ 
scription of the architecture of the 8086; 


Leap MS-DOS Software 
With A Single File!! 

It's 

[Supe^Qtch] 


More powerful than Prokey tm or Superkey tm ! 

Stops integration nightmares with its bare bits! 

SuperBatch tm is a powerful utility program that creates batch files 
that drive almost any program (LOTUS l-2-3 tm , Wordstar 1 ™, etc.). 
It also continues execution from program to program. Common 
uses include: 

• Integration of individual programs to form a system. 

• Creation of self running demo systems. 

• Inserting repetitive procedures into a SuperBatch lm file for 
simple execution. 

Please send [ ] Info [ ] SuperBatch 

Name __ 

Addr_..._ 

Addr _ 

Addr__ 

City _ 

State_ 


Zio 


Tele 


Please mail or call 313-645-5280 to place your order. 
$79.95 with a 30 day Money Back Guarantee 
Canadian orders add $10.00 for shipping. 


_copies x 79.95 . 

MI res. add 3.20 sales tax per . 

Total. 


Payment [ ] Visa 

Name Cr Card _ 

Cr Card No. _ 


MC 


Merrill Street Software 

Division of BCC Inc. 

- 251 Merrill Street 

- Birmingham, MI 48011 

Chk [ 1 PO [ ] Bank Draft [ 1 COD 


.Card Exp._ 


Prokey ,m is a registered trademark of RoseSoft, Inc. Superkey*™ is a registered trademark of Borland International. 

Lotus 1-2-3*™ is a registered trademark of Lotus Development Corp. Wordstar*™ is a registered trademark of Micropro International. 
SuperBatch*™ is a registered trademark of BCC. Inc. SuperBatch*™ requires MS-DOS 2.0 or greater. 
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TERMINAL EMULATION $49 


■ With XTERM your PC can emulate the DEC VT100/102, 
VT52, IBM3101, HP2624, ADDS, and ADM3A. Site 
licenses available for all products. 


BASICA WINDOWS $49 


■ Enhance your basica programs with a dozen new win¬ 
dow commands for both interpreter or compiler. Add 
_ $399 for complete “ASM” source code. 


DES ENCRYPTION $59 


■ Government approved data encryption standard with 
compression and telecommunications formatting. Add 
$399 for complete “C” source code. 


REMOTE OPERATIONS $69 


i Operate your PC/DOS remotely via telephone using 
I CONSOLX. Great for LAN or dBase II applications. Add 
I $399 for complete “ASM” source code. 


HAWKEYE GRAFIX 

23914 Mobile Street 
Canoga Park, CA 91307 
(818) 716-5220 






Real Time Devices' 
that includes high-speed softwa 
quantity price of $299. 1 


ility 


GPIB interface 
incredible single 


• Over 40 high and low level GPIB commands 
•Fast assembly language extensions to BASIC 
•DMA and interrupt capability 
•Comprehensive tutorial/instruction manual 

•No hidden software, cabling, or documentation charges 
•Supports up to 15 devices 

• FORTRAN, PASCAL, and FORTH extensions available 


Even if you're not familiar with GPIB interfacing, the GP100 
will have you controlling this powerful bus in no time at all, 
allowing you to focus on your application requirements. 

So if you've been intimidated by the complexity or cost of 
other IBM PC/GPIB implementations call on us to help — 
you'll be pleasantly surprised. 


Real Time Devices, Inc. 


ufM7- 


1930 PARK FOREST A VENUE 
P. O. BOX 906 

STATE COLLEGE. PA 16804 
(814) 234 -8087 
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TURBO EDITASM 


Introducing the first co-resident editor assembler for the IBM PC family. 

TURBO EDITASM (TASM) is significantly faster and easier to use than the IBM 
Macro-Assembler (MASM). Whether you are new to assembly language and want 
to quickly write a small assembly language routine, or are an experienced MASM 
user tired of waiting months to assemble large files, TURBO EDITASM will bring 
the excitement back to assembly language. 


TURBO EDITASM IS MUCH FASTER: 

• How fast is TASM? The graph below shows relative assembly times for a 48K 

source file. For large files like this we blow MASM’s doors off at 3 times their 
speed. For smaller 8K files we positively vaporize them at 6 times their speed. 
TASM (110 sec.) 

MASM (340 sec.) 

• TURBO EDITASM is faster for the following reasons: (1) Written entirely in 
assembly language (unlike MASM). (2) Editor, assembler and source file always in 
memory so you can go instantly from editing to assembling and back. (3) Elimi¬ 
nates the time needed to LINK programs. Executable COM files can be created 
directly. (Also creates OBJ files compatible with the IBM linker). 

TURBO EDITASM IS EASIER TO USE: 

TASM includes many other features to make your programming simpler. 

• Listings are sent directly to screen or printer. Assemblies can be single stepped 
and examined without having to leave the editor. 

• Access the built-in cross reference utility from the editor. 

• Full support of 186 and 286 (real mode) instructions. 

• Both Microsoft and 8087 floating point formats are supported. 8087 and 287 
instructions supported directly without macros for faster assembly. 

• Calculator mode: Do math in any radix even using symbols from the symbol table. 

• Direct to memory assembly feature lets you test execute your code from editor. 

• Coming soon: A coordinated symbolic debugger. 

COMPATIBILITY: TASM is source code compatible with MASM and supports 

macros, records and structures. 


Introductory Price $49 

With .OBJ Capability $99 

Speedware ™ 


Include $5.00 shipping and 
handling. California residents 
add 6% Sales Tax. 

Dealer Inquires welcome 
916-988-7426 
118 Buck Circle, Box T 
Folsom, CA 95630 


Microsoft trademarks of IBM Corp., 


Microsoft Corp. 


Dynamite 

Directories. 

Say goodbye to path names and unleash the full power 
of DOS directories on your IBM Personal Computer. With 
SuperPATH™ from Martin Scot, you can run any program 
from any directory, from any disk, anytime. 

Tired of playing hide and seek with your files? 
SuperPATH tells you where your files are instantly, 
anywhere in your system. 

Organize your files logically, the way you want, nice, 
neat and clean, instead of in a few large, cumbersome 
directories. 

Clean up your directories and save disk space. With 
SuperPATH you don’t need duplicate Lotus or Wordstar 
overlay files. 

Explosive Performance 

Program your directories. To display just the files you 
want to see, in any format, sorted or double sorted. To set 
up your keyboard macros for each new directory you 
enter. To back up your files automatically when you leave a 
directory. 

Or, you can use SuperPATH’s batch building option to 
create your own file management utilities. 

And, SuperPATH is RAM-resident, built for speed. 

So, call (206) 527-9605 to order SuperPATH. 
s 39.95 

MARTIN SCOT 

Lotus is a registered trademark of Lotus Development Corporation. 

Wordstar is a registered trademark of MicroPro International Corporation. 
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Not dl PC/XT Accelerators 
are created equal. 


It pays to compare... 



Feature by feature, the PERFORMER-286 from MA Systems is 
the winner. 


m h 

MICRO ADVANCED 

aTSTiMs 

An Enconi Company 


2015 O'Toole Avenue 
San Jose. CA 95131 
(408) 943-0596 
Telex 346485 


Increase Speed Five-fold. Only the PERFORMER-286'" lets your 
IBM PC/XT operate five times faster. Just plug it into any slot, load any 
software and watch it fly. 

AT Performance. AT-like performance to run power applications such 
as Symphony, dBase, Framework and AutoCAd, just by purchasing one 
inexpensive card. . . The PERFORMER-286™ 

Judge For Yourself. Compare the PERFORMER-286™ with all other 
accelerators. You'll see, PERFORMER-286™ wins every category. 
When it comes to speed there's no competition. The PERFORMER-286 
is twice as fast as the nearest competitor and is available now from your 
quality dealer. 



PERFORMER 

286 

TURBO 

186 

TURBO 

CHARGER 

SPRINT 

PROCESSOR 

80286 

80186 

8086 

8086 

SPEED 

5X 

2-1/2X 

3X 

2X 

MEMORY ON BOARD 

1 MB 

640K 

640K 

‘O’K 

CUSTOM VLSI 

YES 

YES 

NO 

NO 

100% 8088 EMULATION MODE 

YES 

? 

? 

NO 

ALL SOFTWARE TRANSPARENT 

YES 

? 

? 

NO 

TECHNOLOGY 

1985-86 

1983-84 

1982 

1982 

LIST PRICE W256K 

$1150 

$1160 

$1300 

$650 


PERFORMER-286 is a trademark of MA Systems. SPRINT is a trademark of Quadram. 

TURBO 186 is a trademark of Orchid Technology. TURBO CHARGER is a trademark of Univation. 
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it is presented in terms of the architec¬ 
ture of the 8080. This would be accept¬ 
able if both architectures were fully de¬ 
fined, but the book assumes the reader 
is familiar with the 8080. For example, 
the 8086 stack is described as being im¬ 
plemented in the same manner as the 
stack in the 8080. For PC users without 
prior knowledge of the 8088, this expla¬ 
nation is obviously insufficient. 

The instruction set reference is 
complete but better suited for the 
needs of machine language than assem¬ 
bly language programming. For exam¬ 
ple, seven different move instructions 
are listed because there are seven ways 
to encode that instruction into bit pat¬ 
terns. The programmer may well won¬ 
der how to choose between the seven 
methods, but this is not his choice to 
make. The assembler makes the deci¬ 
sion as to which instruction should be 
used on the basis of the operands. In 
contrast, the Morse and Intel books 
(and the IBM assembler reference) de¬ 
scribe move as a single instruction, and 
explain that the assembler takes care of 
the details. The information on instruc¬ 
tion timing provided in The 8086 Book 
is incomplete: no explanations are giv¬ 
en of the clock cycles required to gen¬ 
erate a memory address, or of the dif¬ 
ferences between 8086 and 8088 timings. 

The execution logic of each in¬ 
struction is illustrated with a diagram of 
the registers and the flow of data 
among them. Contrary to the adage that 
a picture is worth a thousand words, 
this presentation is not as clear as In¬ 
tel’s use of pseudocode. These diagrams 
present the operations for updating the 
instruction pointer as well as those for 
generating memory addresses. The 
former are the same for all instructions 
except jumps and calls; the latter are 
characteristic of the addressing mode 
and not of a particular instruction. Each 
diagram that illustrates the generation 
of a memory address uses an example 
with an arbitrarily chosen addressing 
mode, thus obscuring any symmetry in 
the instruction set. It is not clear that 
for a given addressing mode the add, 
subtract, move, and compare instruc¬ 
tions operate in an analogous fashion. 

The 8086 Book cannot be recom¬ 
mended for the MASM programmer. 
Those looking for a reference to help 
update their knowledge of assembly 
language would do better to read 
Morse’s 8086/8088 Primer or Intel’s 
86/88, 186/188 User's Manual ; these 
two books can be recommended highly. 

—TED MIRECKI 
fim»l 
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MYSTIC 

PASCAL 

IS 10 TO 1000 
TIMES FASTER 
THAN TURBO 

Mystic Pascal compiles at over 100,000 
lines per minute on a standard IBM PC. 
How? When you change a few lines of 
code, other Pascals make you recompile 
the whole program—Mystic only recom¬ 
piles those lines. As if thats not fast 
enough, the compiler even runs in the 
background while you are editing. You 
can recompile a 2000 line program usually 
in less than one second. 

Mystic produces 8086 object code, opti¬ 
mized on two levels. The single precision 
floating point is 5 to 50 times faster than 
any other compiler. 4000 multiplications 
or 2000 divisions per second, without an 
8087—compare that to your present 
Pascal! 

Still not sold?! OK. Mystic Pascal is also 
interactive—Pascal statements can be in¬ 
stantly compiled and executed. And 
there’s a Full Screen Editor. And Help 
windows for the Standard Pascal 
language. And support for multi-tasking. 
And its only— 

$ 64 . 00 ! 

Requires an IBM PC or true compatible 
with 256K. Turbo Pascal is a registered 
trademark of Borland International, Inc. 

MYSTIC CANYON SOFTWARE 

P. D. Bax 1010 

Pecos, New Mexico 87552 

CIRCLE NO. 153 ON READER SERVICE CARD 
Place your order today! 

Phone or use the coupon! 

(505) 757*6344 


Name_ 

Address_ 

City_ 

State_Zip_ 

Price is $64.00 total. COD’s and Pur¬ 
chase Orders are not accepted. Outside 
U.S. <Sc Canada add $15 shipping. Pay¬ 
ment must be in U.S. funds on a U.S. 
bank. 

□ Check/MO □ VISA □ MC 

Card_ 

Exp. ' _ 

Signature_ 


C 


HOW EASY DEVELOPING 
PROGRAMS CAN BE WITH 

THE C UTILITY LIBRARY! 


COMPLETE. Over 300 tested 
and well documented func¬ 
tions. All features of the PC 
&AT are at your finger tips. 

ADVANCED. Features like 
windows, data entry fields, 
switching displays, and batch 
file execution are supported. 

GRAPHICS. A complete set 
of fast business graphics 
functions. Our low level 
graphics routines are the 
fastest in the business. 

SOURCE. All source code is 
included. 95% of the library 
is written in C. Only func¬ 
tions demanding fast execu¬ 
tion speed are in Assembler. 

COMPATIBLE. With Lattice, 
Microsoft(3.0), CI-C86, 

Aztec, DeSmet, Wizard, and 
Mark Williams. All memory 
models are supported. 

MUCH MORE. Dozens of 
string functions, the best 
time & date math and for¬ 
matting, DOS directory and 
file mgmt., keyboard control, 
polled async communications, 
and more. NO ROYALTIES. 
We SUPPORT what we sell. 

C UTILITY LIBRARY - $185 
COMPILERS: Lattice $349, 
CI-C86 $329, Mark Williams 
$449. Save $40-$50 with 
compiler & library package. 


Specify compiler and version 
number when ordering. Add $4 for 
UPS or $7 for UPS 2-day shipping. 
NJ residents add 6% sales tax. 
VISA, MC, Chks & qualified PO's. 



Essential Software, Inc. 

P.O. Box 1003 

Maplewood, New Jersey 07040 
914/762-6605 
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the 

Source debugger 
for lattice C 

Your time and convenience come 
first! The MSD C Debugger™ is the last, 
and perhaps final, word in programming 
assistance for Lattice C users. C Debugger 
produces a high level view of C programs 
via function names, line numbers, variable 
names and C data types, plus a low-level view 
of machine addresses and instructions for 
testing assembler language functions. 

More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the 
process. 

• Capability to single step 
through your program. 

» Set break points, examine registers and 
variables. 

. $165.00 + $3.50 shipping 


To order, call or write: 

MICRO-SOFTWARE DEVELOPERS, INC. 

214V2 W. Main St. • St. Charles, IL 60174 
312/377-5151 

Lattice C is a trademark of Lattice. Inc. 

Microsoft is a trademark of Microsoft Corp. 
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ATTENTION 
BERNOULL BOXERS 

Give your IOMEGA a Boot! 


FiXT/B PLUS for 
IBM AT, XT, PC and compatibles 

FiXT/B PLUS gives you the utility of a bootable 
hard disk while preserving the performance of 
your Bernoulli Box. 

You can have it all 
with FiXT/B PLUS! 


Golden Bow Systems 
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VT100/VT52 & Tektronix™ 
4010/4014 Terminal Emulator 


Excellent emulation and the features you want: 


a 

m 

z 

h- 

LU 


-* use 4096 x 3120 re solution -*• 18 User—definable keys 

-* zoom, pan, and window plots -> capture plots and text on disk 

-> high resolution printer dumps -* full or half duplex 

-» choose text and plot color -» access to DOS commands 

-> transfer files with -» all VT100 keypad commands 

XMODEM and Kermlt protocols -> command line editing 
-» scroll last 4 pages of text -> fast direct screen access 

132 column VT100 capability -► password security 

VTEK makes your PC better than a terminal 


$150 from Scientific Endeavors 

Presentation Quality Graphics for 
Scientific and Technical Applications 



-* linear, log, & polar plots 
-» bar charts & Smith charts 
-» contour plots with labels 
-> 3-D curves, 3-D surfaces 
with hidden line removal 
-» 4 curve types, 8 markers 
-> 12 fonts, font editor 


-* multiple levels of sU§ 9r scripts 
-* 4096 x 3120 resolution 
-» zoom, pan, window plots 
-> multiple plots on a page 
-*• high resolution printer 
dumps, full or half page 
-» plotter support 


Over 100 routines can be called by your 
C program. SOURCE INCLUDED for private 
use only. $250. Demo $8. 


For DeSmet, C-86, Lattice, and Microsoft C compilers. 


Scientific Endeavors 



Route 4, Box 79; Kingston, TN 37763 
(615) 376-4146 

For 256k IBM and Corona PCs, DOS 2.xx,3.xx. 
Epson, Okidata, Toshiba, Prowriter printers. 
Hewlett Packard, Houston, Sweet-P plotters. 
Corona l aser printer. Amdek, IBM, IBM 
Enhanced, Tecmar, Hercules, Corona graphics. 

THIS AD WAS MADE USING GraphiC™ 


fileMASTER THE DISK 


UTILITY 


Filename: sample.txt Segment:00000 

Offset 8123456789ABCDEF 01234S6789ABCDEF 


3 61 6D 70 6C 65 
3 70 6C 61 79 20 
1 63 68 20 20 20 
f 77 6E 20 69 6E 
: 20 6F 6E 20 28 
E 64 20 69 6E 20 
3 69 73 20 20 20 
f 66 66 73 65 74 
F 76 69 64 65 20 
l 74 20 69 6E 2D 
) 65 6E 74 2E 20 
I 61 74 61 2C 20 
F 76 65 72 20 20 
3 41 S3 43 49 49 
3 20 20 20 20 20 
3 0B 0C 0D 0E 0F 


This is a sample 
of the Display 
Screen. Each 
byte is shown in 
HEXADECIMAL on 
the left and in 
ASCII in this 
area. The Offset 
values provide 
displacement in¬ 
to the segment. 
To change data, 
just type over 
the HEX or ASCII 
data. 


Values’. Hex=54 Bin:0 


2 Ascii 3CQE14 Edit S fiff JP17l 7 f7TTTl 


FINALLY!! 


A Disk Utility for the IBM-PC 
that's fast and easy to use. 


• FILE MODE 

• DISPLAY 

• PRINT 

• MODIFY 


• SECTOR MODE 

• BROWSE 

• SEARCH 

• DOS 1.1 to 3.0 


ONLY $39.95 + $2.00 SHIPPING, CA + 6.5% TAX 


J. L. SCHULLER & ASSOCIATES (818) 366-6934 
14800 Rinaldi St., Suite 6, Mission Hills, CA 91345 
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LEGAL BRIEF 


MAX STUL OPPENHEIMER 


The Ideal Guidebook 

The computer professional must be as in touch with 

the legal aspects of his craft as he is with its technical precision; 

initial guidance can be found in these books. 



T he search continues for a legal 
guidebook for the computer profes¬ 
sional; the primary criteria are scope 
and balance. The perfect guidebook 
should address the major areas of law a 
computer professional is likely to en¬ 
counter in day-to-day situations. It 
should cover contract, negligence, and 
warranty theories, as well as provide 
guidance. Something can be learned 
from the story of the client searching 
for a one-armed lawyer because he is 
tired of hearing “on the one hand . . . 
but on the other hand.” 

On the other hand, this ideal book 
should accurately present the current 
state of the law and alert the user to 
any major uncertainties. For example, 
much that has been written about the 
Third Circuit Court Apple v. Franklin 
decision overstates what the case 
means. Many writers assert that all com¬ 
puter programs are copyrightable. The 
Apple v. Franklin case supports that 
position as does another Apple case in 
the Ninth Circuit. Both cases, however, 
involved preliminary proceedings as 
opposed to trials with fully developed 
records. The Supreme Court has not 
addressed the issue, and the Copyright 
Office still accepts object code under its 
rule of doubt. It may be good practical 
advice to proceed on the assumption 
that both source and object code are 
copyrightable if the consequences of a 
contrary decision are insignificant. If, 
however, the consequences are impor¬ 
tant, the possibility of an adverse result 
should be considered. 

The following books fit the guide¬ 
book bill to varying degrees. 

How to Copyright Software. M. J. 
Salone and Stephen Elias (Nolo 
Press, Berkeley, CA, 1984) 218 pages; 
softcover, $21.95. 

This book is insufficient in scope, but it 
deals with a most critical and compli¬ 
cated aspect of computer law. In a work 
of this length on so narrow a topic, the 
reader might expect great detail and 


precision. This is not the case. The au¬ 
thor makes a general statement in one 
place that is amplified in another, but 
does not explain this to the reader. 

For example, Salone and Elias as¬ 
sert that a copyright prevents others 
from exploiting a work for commercial 
purposes. This is too broad a statement. 
A major battleground in copyright law 
is the dividing line between fair use 
and infringement. Other issues dis¬ 
cussed include the right to use reverse¬ 
engineering and the copyrightability of 
functional elements. The authors state 
the scope of copyright protection a 
page later, but add, “these rights give 
the owner . . . exclusive authority to 
make money from the underlying prod¬ 
uct protected by copyright.” This inter¬ 
pretation is too simple. Contrary exam¬ 
ples include the sale of templates for 
spreadsheet or database management 
programs, as well as fair use of the 
copyrighted product in general. 

An unanswered issue in copyright 
law is the extent to which a purchaser 
may use his single copy of a program. 
This book tells the reader that “a pur¬ 
chaser has the legal right to do anything 
they want to the copy of the work they 
purchase, as long as they do it for their 
own use.” Yet in another place, an ex¬ 
ample states that a corporate purchaser 


may not distribute its copy of a pro¬ 
gram to its 900 branch offices without 
the author’s permission. This is incon¬ 
sistent—the corporate purchaser is one 
entity, albeit consisting of many 
branches. This might well be an issue, 
depending on the method of distribu¬ 
tion. Is it clear, for example, that the 
program could not be placed on an 
intracorporate network accessible to all 
900 branches? The issue can be dealt 
with directly by means of a specific 
agreement between the author and the 
corporation, yet a reader of the exam¬ 
ple might not pursue an agreement in 
the belief that no problem could arise. 

The book considers an author who 
sends a copyrighted program to a mar¬ 
keter and states that the marketer either 
must buy copies or contract with the 
author to produce copies. The marketer 
does, however, have a third option: in¬ 
dependently to produce a program us¬ 
ing the author’s concepts. This is a key 
problem in marketing through a pub¬ 
lisher—authors try to obtain secrecy 
and noncompetition agreements before 
disclosing their ideas; publishers try to 
avoid them. 

In spite of these instances, a per¬ 
son who takes the time to read this 
book cover to cover and think through 
what first appear to be inconsistencies 
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should come away with a good idea of 
the established bounds of copyright law 
and of the issues that remain open. This 
would seem to suggest How to Copy¬ 
right Software as a good textbook for a 
copyright law class, but not a good 
guidebook for nonlawyer use. 

Chapter 10 is the striking excep¬ 
tion. This chapter, on deposit require¬ 
ments, is an excellent guide through 
the practicalities of how the copyright 
office deals administratively with the 
differences between computer pro¬ 


grams and ordinary 7 readable text. The 
discussion is practical and clear, per¬ 
haps because it deals with an area of 
copyright law that is not issue-ridden. 
Compared to the cost of a lawyer’s 
answers, this chapter alone might be 
worth the price of the book. 

How to Be a Successful Computer 
Consultant. Alan R. Simon (McGraw- 
Hill, New York, NY, 1985) 246 pages; 
softcover, $16.95. 

Anyone who would buy a book for just 
one chapter also might consider this 



Advanced Software for Today's Executives 
While you're still using your favorite PC package. 
How would you like to have: 


• Basic Plotting 

• Descriptive Statistics 

• Estimation and Testing 

• Regression 

• Cross Tabulation 

• Analysis of Variance 

• forecasting 

• Cut/Paste and Scratchpad 

• financial Calculations 


Reciprocal Regression Function 



Horsepower 


Seasonal Adjustment Procedure 



Month 


Standard T Proto. 

Parameter Eatiaata Error Valua Laval 


Intarcapt -4.31079E-3 3.20293E-3 -1.376 0.1731 
Slopa 1.36049E-3 1.I7269E-6 13.307 0.0000 



Sourca Su*» o4 Square* D4 Naan Square F-Ratio 
Modal .00400 1 .004000 177.073 
Error .00130 40 .000027 


Total (Corr.) .00610 49 

Corral at ion Coefficient - 0.0072 R Squarad - 0.706 
Stnd. Error of Eat. - .0005200 


31HELP 2 3 4 3 6 7-0J9 100U1T 

INPUT Wad Apr 10 1903 I2*13i00 PM EKECtUISTAT Var.ion 1.0 SCRACM 


. . .and a lot more! 


Make the executive move to 



Data Analysis; it's not just for statisticians. 


PC. PC/XT. PC/AT, compatibles • 256K bytes RAM • pen plotters • printers • 
high resolution graphic boards • DOS based • 1 system diskette • on-line help 


EXEC * U * STAT INC. 
Research Park, 2 Wall Street 
Princeton, NJ 08540 (609) 924-9357 
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CORPORATE SITE 
LICENSE AVAILABLE 


one for the section on commercial soft¬ 
ware. (The remainder of the book is in¬ 
teresting, but beyond the scope of this 
search.) It approaches the sale of soft¬ 
ware from the software author’s view¬ 
point, but doing so also provides a use¬ 
ful checklist of what a publisher or end 
user should consider. 

Because Simon’s imperatives are in 
the context of a brief background chap¬ 
ter in a work of much larger scope, he 
can be forgiven such statements as 
“Everyone who has access to the pro¬ 
gram prior to publication should sign a 
nondisclosure agreement” (his empha¬ 
sis). Ideally this is so, but as noted 
above, publishers resist doing so for 
fear they may have a similar program 
under development, and proving they 
did not steal it would be expensive. Ne¬ 
gotiating nondisclosure agreements and 
resolving the conflicts that arise in the 
process is worth an entire book. 

The brief summary of legal princi¬ 
ples is excellent. Although shorter than 
the previous book’s, Simon’s discussion 
is more precise: he has accurately char¬ 
acterized the uncertainty surrounding 
copyrightability of object code and the 
issue of whether copyright and trade 
secret can coexist. 

His conclusions on some points 
are arguable, but in 10 pages the author 
covers trade secrets, copyrights, patents, 
trademarks, contracts, and warranties 
and alerts the reader to the main prob¬ 
lems associated with each. The chapter 
hardly presents a complete picture, but 
for a half-hour introduction to com¬ 
puter law, this is a good value. 

The Computer User’s Legal Guide. 

R. Lee Hagelshaw (Chilton, Radner, PA, 
1985) 250 pages; softcover, $17.95. 

The scope purportedly covered by 
Hagelshaw’s work puts it within this re¬ 
view’s definition of the perfect guide¬ 
book. It covers contracts, warranties, 
copyright, trade secrets, patents, corpo¬ 
rations and partnerships, and taxes. Its 
approach is a mixture of situation- and 
topic-oriented organization that can 
lead to confusion. The book includes a 
section on copyright law, but one of the 
key issues (whether the user may break 
the lock on a copy-protected program 
to make a backup copy) is discussed in 
a brief paragraph 60 pages earlier. This 
issue concerns software authors and 
publishers as well as buyers. 

Some advice offered in this book is 
questionable. The discussion of copy¬ 
right offers two forms of copyright no¬ 
tice: the ® symbol followed by the date, 
the author, and “All Rights Reserved,” 
or the same form with the word copy’- 
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B Not long ago, PC Magazine called MDBS III “The most complete and flexible data base 
management system available for microcomputers.” That’s a powerful statement. But then, 
MDBS III is an amazingly powerful software package. So powerful, in fact, that it lets you build 
mainframe-quality application systems on your micro or mini. MDBS III is not for beginners. It’s for appli¬ 
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way—without resorting to redundancy or artificial constructs. It’s for profes¬ 
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world’s most advanced data management system can provide, MDBS III 
is for you. For information on MDBS III and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS III. ABSOLUTE POWER. 


WE’LL GIVE YOU 
THE POWER. 

YOU 

TAKE THE GLORY. 


• .'DBS HI Iracienark <4 Mir.ru Diila Base* Systems m< 
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Fortran Scientific Subroutine Package 

Contains Approx. 100 Fortran Subroutines Covering: 

1 Matrix Storage and Operations 7. Time Series 
2. Correlation and Regression 8 Nonparametric Statistics 

3 Design Analysis 9 Distribution Functions 

4 Discriminant Analysis 10. Linear Analysis 

5 Factor Analysis 11 Polynomial Solutions 

6 Eigen Analysis 12. Data Screening 

Sources Included 


$295.00 


FORLIB-PLUS™ 

Contains three assembly coded LIBRARIES plus support. 
FORTRAN coded subroutines and DEMO programs 

The three LIBRARIES contain support for GRAPHICS. 
COMMUNICATION, and FILE HANDLING/DISK SUPPORT. An 
additional feature within the graphics library is the capability of one 
fortran program calling another and passing data to it Within the 
communication library, there are routines which will permit interrupt 
driven, buffered data to be received With this capability. 9600 
BAUD communication is possible The file handling library contains 
all the required software to be DOS 3 0 PATHNAME compatible. 

STRINGS & THINGS '" 

Support for CHARACTER MANIPULATION (string support), 
SHELL, BATCH, MUSIC, CMD LINE, and ENVIRON CTRL. 

$69.95 each 

P.O. Box 2517 w *ALPHA 

Cypress. CA 90630 (714)894-6808 

California residents, please add 6% sales tax 

Versions available for IBM Professional Fortran 
or MICROSOFT 3.2 Fortran 
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OVERCOME 

FORTRAN | PASCAL | C 

LIMITATIONS WITH 


$129 

NO 

LICENSE 

FEE 




Ver. 2.0 For: 

MS FORTRAN/Pascal/C 
IBM Professional 
and R-M FORTRAN 
SuperSoft FORTRAN 


A library of over 90 Assembler routines transform FORTRAN, Pascal and C language 
compilers into the flexible, responsive, complete languages needed for the microcom¬ 
puter environment. Hundreds of NO LIMIT owners are creating highly interactive 
software systems, often utilizing existing mainframe code and saving time and 
money in the process. Ver. 2.0 features include: 

EXTENSIVE GRAPHICS (Get, Put, Paint, Color, Dot, Line, Box, Circle, Ellipse, 
Large Characters) 

FULL SCREEN CONTROL (Windows, Cursor, Read/Write Screen) 

STRING MANIPULATION (Match, Compare, Concatenate/Extract, Pack, Justify, 
Zero Fill) 

KEYBOARD CONTROL (Read Key During Execution, String Read With Edit) 
FILE MANAGEMENT (Exist?, Rename, Delete) 

COMMUNICATIONS (Full Interrupt Driven to 9600 Baud, Set Com Line, 
Send/Receive, Line/Modem Status) 

INTERRUPTS DOS Execution, Program Execution 

OTHER FEATURES (Command Line Read, DOS 3.0 Directories, Peek, Poke, 
Random Numbers, System Status, etc.) 

And to complement NO LIMIT, the 1/0 PRO development system allows creation 
and editing of FORTRAN/Pascal/C callable screens. This word processor type sys¬ 
tem pays for itself several times over on your first project. $260. 

For immediate solutions to your programming needs call 

(800) 562-9700 
(512) 251-5543 (Texas) 

M | E | F Environmental Inc. 

P.O. Box 26537 Austin, Texas 78755 

©Trademark of Microsoft Inc., Supersoft Inc., IBM Corporation. Ryan-McFarland and Microsoft Inc., respectively. 
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Enhance your IBM® PC Network 


PcPhone™ — the electronic ‘chat’ system for interactive communication over 
the IBM PC Network 

• provides full duplex communication using a split screen 

• can ‘POP-UP’ on user defined activation key(s) 

• is easy to learn and remember, easy and quick to use 

• offers directory assistance to aid in placing a call 

• is installed as a RAM resident program 

• provides incoming call notification by ringing bell even while 
a user application is running 

• runs with or without the IBM PC Network Program 

• runs under Topview or under PC-DOS 2.x / 3.x 

• is a small implementation with realtime performance 

• contains a convenient on-line ‘help’ facility 

• has a ‘login’ feature allowing you to move from one PC to another 
and still receive your calls 

Minimum PC requirements: IBM PC/XT/AT/Portable or compatible, 64KB of 
extra memory, floppy drive that can read a 360KB floppy diskette, and IBM 
PC Network hardware or other network hardware which is 100% NETBIOS 
compatible. 

$ 49 per PC for binary 

$ 10 for manual only 

For quickest response, order with Visa/MC by calling 

800-621-2283 ext 912 

In TX: 800-442-5321 ext 912 

Or send PO/check/money order to address below. Add $5 shipping for binary, 
$3 for manual only (non-USA orders, add $12 for binary, $10 for manual only). 
TX orders add 6 1/8% sales tax. 

Also ask about: 

• FCB2HDL - a FCB to ‘handle’ translator for PC-DOS 3.1 

• Basic, C, Cobol and Fortran interfaces for setting of file sharing modes 

• Remote server console for easy network administration 

• CommShare™ - comm port sharing for modem pooling 

• NETBIOS development for your network hardware 


Network Specialists, Inc. 

Dept. T511. 13109 Chandler Drive 
V Dallas. TX 75243 
(214) 783-6313 


TC- 50 
AND 



0-TRACK TAPE CONTROLLERS 
AND 14" TAPE SUBSYSTEMS 

• Operates with IBM-PC, -XT and -AT 

• Complete interchangeability with other 9-track 
systems 

• Installable device drivers for IBM XENIX and 
MS-DOS 

• Complete data interchange utilities provided 

• Data transfer rates up to 904,000 bytes/ 
second; data densities up to 6250 bytes/inch 

• Prices from $880 for controllers; from $2995 
for complete tape systems 


OVERLAND DATA, IND. 

5644 Kearny Mesa Road #A 
San Diego, CA 92111 
Tel. (619) 571-5555 
Telex 754923 OVERLAND 
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right substituted for ©. Hagelshaw notes 
that the phrase “All Rights Reserved” is 
not required for U.S. copyright, but is 
in some other countries; however, he 
does not warn that the use of the word 
copyright may not be effective in some 
countries. Because few computers have 
a © key, it seems that readers would opt 
for the word copyright and potentially 
lose rights outside of the United States. 

His approach to the difficult issue 
of source code escrows should have 
been more cautious. The book suggests 
language that requires release of the es¬ 
crow upon “failure of the developer to 
meet maintenance or updating obliga¬ 
tions . . .’’An escrow agent should be 
uncomfortable with such a provision 
because users and authors commonly 
have different views on the adequacy of 
maintenance and updating. An escrow 
agent does not want to act as referee. 

Overall, the treatment is practical, 
legally sound, and innovative. For exam¬ 
ple, the section on holding the salesper¬ 
son to his promises begins by acknowl¬ 
edging that manufacturers and publish¬ 
ers are in a better bargaining position 
than the average microcomputer user. 
Most guidebooks point this out, but The 
Computer User's Legal Guide goes one 
step further and advises the reader how 
to handle such situations. 

The example is a buyer who has 
been told by a salesman that a particu¬ 
lar computer will meet his needs. After 
noting the likelihood that the deal will 
include a standard printed disclaimer of 
warranties, the author suggests an alter¬ 
native theory of misrepresentation, 
since that theory does not rely on 
breach of warranty. He also recom¬ 
mends rejecting the manufacturer’s war¬ 
ranty (on the theory that this rejection 
also will cancel the limitations con¬ 
tained in the warranty) and attaching 
any advertising brochures (with the 
salesman’s signature, if possible) to the 
sales receipt. This represents creative 
thinking and is worth considering. 

Even with its flaws this work is a 
candidate for the perfect guidebook. 

ALTERNATIVES 

For users with specific interests, general 
guidance pamphlets are published by 
the U.S. Patent, Trademark, and Copy¬ 
right Offices: “General Information 
Concerning Patents” by the Patents Of¬ 
fice and “General Information Trade¬ 
marks” by the Trademarks Office (U.S. 
Department of Commerce, Washington 
DC 20231), and Circular R1 “The Nuts 
and Bolts of Copyright” by the Copy¬ 
right Office (Library of Congress, Wash¬ 


ington DC 20339). While these pieces 
concentrate on the agencies’ filing pro¬ 
cedures, they do contain information on 
the scope of protection offered by these 
filings. Since trademarks also may be 
protected by state laws, it is worth 
checking with an individual state’s filing 
office for available publications. 

In considering any legal guide¬ 
book, the computer professional should 
bear in mind, as R. Lee Hagelshaw says, 
that “This publication ... is sold with 
the understanding that the author and 


publisher are not engaged in a profes- 
ional relationship with the reader and 
are not rendering legal or other profes¬ 
sional services. If legal advice or other 
expert assistance is required, the ser¬ 
vices of a competent professsional 
should be sought,” and, as Salone and 
Elias say, “Unfortunately, there 
are ... a number of so-called com¬ 
puter lawyers’ who awarded themselves 
the title for no other reason than it 
looks like a hot field in which big 
bucks can be made in a hurry.” Hm^»l 


/Earth Computers New,- 
Low Cost P.C. Add-In’s 



A.T. Performance For Your P.C. 


8 MHz,80286 
512K RAM 
(Expandable to 
2 MB) 

Works in all 
P.C. compatibles 
Transparent to 
DOS & applica¬ 
tions 


Occupies one 
card slot 
Switch for 8088 
Socket for 
optional 80287 
Only $995 (sub¬ 
stantial reseller 
discounts) 


Get up to five times the performance 
on your IBM™ P.C., X.T. or compatible 
(depending on the application) with the new 
TurboAccel-286™ board. TurboAccel-286 
issuperfast when compared to the 8086 
designs and it is totally software 
transparent unlike the Orchid™ 80186. 


Lightning Fast CP/M’“ For Your P.C., A.T., And Others 



Nowyou can run over 2000 CP/M programs, lightning fast, on your 
P.C. with TurboSlave-P.C. The board contains a high performance 8 MHz, 

Z-80H coprocessor and 128K RAM memory for the P.C., A.T., AT&T 6300 and other 
compatibles. Also included with TurboSlave is a free CP/M emulator and S.L.R. 
SystemsZ-80 Microsoft compatible assembler. 


• 8 MHz, Z-80H • 1 28K RAM 

(fastest CP/M • Two RS-232 ports 
coprocessor • Up to 16 users 
available) per P.C. (true 

multi-user support) 


Runs on the P.C., 
A.T., AT&T 6300 
and other 
compatibles 
Runs over 2000 
CP/M programs 


Includes CP/M 
emulator and 
Microsoft compat¬ 
ible assembler 
Low $495 price 
(substantial 
reseller discounts) 


Up to 16 TurboSlaves can be connected to a single P.C. for true multi-user 
compatibility when using the optional TurboDOS operating system. 


To order TurboAccel-286 or TurboSlave-P.C., call or write: 



Z-80H is a trademark of Zilog Inc. TurboDos is a trademark ol Soltware 2000.Inc. 
CP/M is a trademark ol Digital Research. Inc. IBM is a trademark ol International Business 
Machines Corp. Orchid is a trademark ol Orchid Technology 
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SCIENTIFIC 

CALCULATOR 



MAINFRAME 

VIA 9-TRACK TAPE 


Information Interchange 
Backup 

Archival Storage . 


IBM format compatible 9-track, Vi- inch magnetic tape is the 
universally accepted media for mainframes and minicomputers. Now 
Catamount offers Low Cost, Lightweight 9-track Tape Subsystems for 
the IBM-PC/XT/AT computers which allow: 



• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, 1600/3200 bpi PE, and 6250 bpi GCR format 
systems available. 

• Storage capacities up to 180 MB on a single reel. 

Systems come complete with comprehensive DOS command syntax 
oriented software. For OEM applications, the tape controller is available 
separately. 


For more information phone R. Scott Sayer, Sales Manager 
at (805) 584-2233 or write to: 


Catamount 

Corporation 


2828 Cochran St. 

Simi Valley, CA 93065 



How Many Times Have You Had To Reach For A 
Hand Held Calculator While using Your PC? 

WELL REACH NO MORE! 

Introducing The KSH-1 Full Function Scientific 
Calculator - The Calculator With A Difference. 

No longer do you have to contend with just 4 functions on a 
calculator. The KSH-1 calculator provides all the functions avail¬ 
able on the HP-11C plus more: 

• Calculations to 18 digits (17 displayable) 

• Ability to insert result directly in foreground program 

• Graphically presented (no reference cards needed) 

• Program steps and error messages displayed in English 

• All stack registers viewable simultaneously 

• Operates in hex, binary, octal and decimal modes 

• Save/recall programs to disk 

• All KSH-1 calculator software is RANI resident (~ 40 to 50K) 

Requirements: IBM PC, XT, AT, or true compatible with 128 K; 

monochrome or color, 1 drive, DOS 2.0 or later 

Price: $49.95 (either plain or 8087 version) 

$59.95 (both versions) 

Terms: $3 shipping, Visa, Mastercard, M.O., check 

Tenn. add 7.25% sales tax 


K Software House 

Software, Service, Consulting 
Rt. 2 Box 83B1 
Unionville, TN 37180 
(615) 294-5090 
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SOFTWARE SENTINEL 


17971 SKYPARK CIRCLE SUITE. IRVINE, CA 92714 (714)261-0228 Ext 200 

Telex 386-078 Answer Back—RAINBOW TECH 


Because its original objective was to protect soft¬ 
ware from unauthorized use, it's called the SOFTWARE SENTINEL 
But maybe well change the name to REVENUE GENERATOR. 
since we've discovered its true value to our customers But 
whatever we call it, everyone ends up with numerous benefits 
from this hardware key with unlimited "locks" 

SOFTWARE DEVELOPER (PC, XT, AT) 


• Prohibits unauthorized use 
of software 

• No need for copy 
protection 

• Easily controlled site 
licensing 

• Unbreakable protection 

USER (PC, XT, AT) 

• Unlimited backup copies • Pocketsize 

• No floppy required with • Transparent 

hard disk • Data security 

• Transportable 

EVALUATION KIT AVAILABLE 


Lower cost of distributing 
updates 

Longer product/revenue 'ife 
cycle 

Trial usage/rental of 
software programs 


RAINBOW 

TECHNOLOGIES INC 


PORT-A-SOFT 


Aardvewk to Zorb& 

We Can Handle It 



PROGRAMS, DATA AND 
OTHER FILES BETWEEN 
OVER 400 COMPUTERS! 


13 OPERATING SYSTEMS _ 

WORD PROCESSORS TOO!! 

Prices From $7.00 Per Disk 
Software and Hardware So You Can Do Your Own 

Cadi or write todaiy for your 
FREE CATALOG 

555 South State, Suite 12 
Orem, UT 84058 (801) 226-6704 
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PC TECH JOURNAL 






























BACK UP YOUR COMPANY'S 
MOST IMPORTANT 
PC INFORMATION 
SOURCE... 



YOU 


As your company’s “resident PC expert,” 
you’re the source for information on 
IBM PCs—from developing customized 
applications to recommending software 
and equipment. You’re the one 
consulted for all the answers. 


graphics, mass storage, data manage¬ 
ment ... complete with detailed 
instructions that take you from design 
stage to implementation. 

Subscribe today and save up to 27%! 
Use the attached order card, or call 


But when you need answers yourself, 
where do you turn? 


1 - 800 - 852-5200 

toll-free for faster service 


TURN TO PC TECH JOURNAL. 

PC TECH JOURNAL is your per¬ 
sonal back-up system for the in-depth 
technical information and program¬ 
ming techniques for IBM personal 
computers. You can depend on it 
every month for the most 
authoritative coverage of innovative 
applications including LAN s, 
advanced programming languages, 


For greater savings, subscribe for 
24 issues for only $43.97 and save 27%. 
Or take the shorter term, 12 issues for 
only $24.97 and save 17%. 

Note: Since your job depends on up-to-date PC 
information, your subscription may be tax 
deductible. 

PC TECH JOURNAL 

Written for IBM PC Experts by IBM PC Experts. 


4Z221 








POLYTRON TOOLS IN THE SOFTWARE DEVELOPMENT PROCESS 



CONTROLLABLE BY POLYMAKE 


EDITOR 


CODE 


EXECUTION 
PROFILES 
& DEBUG 
OUTPUT 



POLY 


WINDOWS 1 


DEBUGGER/ I 


performance! 


ANALYZER 1 


POLY 

WINDOWS 

DESK 


OVERLAY 


POLY 

FORTRAN 

TOOLS 


POLYTRON 

VERSION 

CONTROL 

SYSTEM 


POLY 


POLYTRON 


POLY 


LIBRARIAN 


OBJECT ■ 
CODE 

© 

LIBRARIES 


OBJECT 


SOURCE 


COMPILER 

OR 

ASSEMBLER 


SOURCE 


ARCHIVES 



EXECUTABLE - 

© 

PROGRAM 


HUMAN INPUT 


MACHINE 

READABLE 



POLYTRON TOOL KITS 


T housands of Professional Software 
Developers with demanding 
deadlines turn to high performance 
MS-DOS/PC-DOS tools from 
POLYTRON to boost their produc¬ 
tivity. All the tools shown above are 
explained in detail in the 
POLYTRON Programmer’s 
Catalog. 

Network &. Site Licenses Available. 

PolyWindows Desk 

The Modular, Expandable Desktop Organizer 
100% memory-resident desktop 
organizer for professionals. Configurable 
so you can have one or more of the 
following functions available instantly: 
Hex/Decimal/Binary Calculator, 
Standard Calculator, ASCII Table, 
Multiple Document Text Editor, PolyKey 
for creating your own keyboard macros, 
Rolodex-type files, Calendar, Alarm 
Clock, Appointment Books, Autodialer, 
Grabber for cut-and-paste between 
applications. Copy-Protected $49.95, 
Not Copy-Protected $84.95. 

PolyWindows Debugger/ 
Performance Analyzer 

A Professional, Memory-Resident Software 
Development Tool 

Instantly analyze and debug ANY 
program running on your PC anytime. 
Superior to the IBM Professional 
Debugger and easier to use. Supports 
multiple breakpoints, multiple display 


formats, memory searches, single-step 
execution, disassembly, hex arithmetic, 
and block moves. Tells you where your 
program is spending time and allows you 
to optimize performance. You can specify 
the memory ranges for analysis. Results 
are displayed graphically or in tables. 
Includes PolyWindows Desk (Not 
Copy-Protected) all for only $149. 
(Present PolyWindows users can receive 
trade-in discounts.) 

POLYTRON Version Control 
System (PVCS) 

Efficiently maintains revision history of 
source files for software project manage¬ 
ment. Maintains chronological, histori¬ 
cal records of changes as “edit scripts” 
(reverse deltas) with full text of the latest 
“checked in” revision. Reconstructs any 
prior “revision” of any module, defines a 
“version” as specified revisions of various 
modules, supports branching from prior 
revisions, optional password protection. 
Friendly, unobtrusive user interface is 
based on a unique “syntax guide” con¬ 
cept with context-sensitive help. Designed 
for single or multiple programmer 
projects. A powerful tool with main¬ 
frame power. Single-user license: $395. 

PolyXREF 

The Multi-Lingual Cross Reference System 
Generates Cross Reference listings across 
single or multiple source files of one or 
more languages. Tells you exactly where 
each variable and procedure is defined 
and everywhere it is referenced. 


Package includes PolyXREF engine 
plus one source language module plus 
.CRF module: $129, additional source 
language modules [C, Pascal, Assem¬ 
bler or English]: $49 each. Complete 
package including all four language 
modules: $219. 

PolyLibrarian 

The Object Module Library Manager 
The premier library manager allows you 
to create, examine and manage libraries. 
Modules can be listed, added, replaced, 
extracted, and deleted. You can search for 
public or external names and even change 
them. Three operating modes can be 
intermixed for maximum flexibility. 
PolyLibrarian I for Microsoft format 
libraries: $99, PolyLibrarian II for 
Microsoft and Intel format libraries: $149. 

PolyMake 

The Intelligent Program Builder 
and Maintenance Tool 
Automates the software maintenance 
process. Determines which files (programs, 
etc.) are out of date and invokes your 
compiler, linker, librarian and does 
whatever is necessary to bring your 
entire system up to date. Frees you from 
the need to remember which files 
depend on others and which files have 
been modified. Remembers the exact 
sequence of operations necessary to 
create a new revision. Completely auto¬ 
matic unlike competing products. Once 
you use it, you cant live without it. 

Only $99. 


POLYTRON C Library 1 

Over 65 High Performance Routines For 
Lattice C Compiler Users 
These are routines for serious programmers 
that need Executive and I/O functions. 
Complete source code (mostly Assembler) 
included. Only $99. 

POLYTRON Virtual Memory File 
Manager (PVMHFM) 

Provides efficient virtual file access and 
buffering for both text and binary files 
with automatic buffer-to-disk swapping. 
Reduces program access time and handles 
data structures larger than memory 
allows. PVMFM is a library of user- 
callable functions that may be linked 
with your applications code to provide 
virtual file management capability and 
random access file buffering. Compati¬ 
ble with Assembler and high-level 
languages. Only $199. 

To Order Products Call 

1-800547-4000 

Ask for Dept. No. 310 
Foreign &. Oregon orders call 
(503) 684-3000 
Send Checks, P.O.s To: 

POLYTRON Corporation 
P.O. Box 787 DS-310 
Hillsboro, OR 97123 
Add $5.00 Shipping To Total Order 

To Order detailed Programmer’s 
Catalog, send requests to address 
above for fast response (or circle reader 
service card number). 



High Quality Software Since 1982 
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TECH BOOK 


Accessories/Supplies 


RESET BUTTON FOR IBM PC 

The button IBM forgot. A good reset button is a 
basic tool for PC (PC/XT) programmers. When 
your machine is hung up, a touch of the button 
will quickly reboot your computer. This kit in¬ 
stalls easily and mounts out of the way behind 
your machine. Easy instructions included. Send 
$19.80 (add 6% in MN). 

RESET CORPORATION 
P.0. Box 14809 

Minneapolis. Minnesota 55414 

(612) 489-5892 

PC CLEANER 

Keep expensive equipment clean and static-free. 
Work on all automated office equipment. Re¬ 
moves dirt, grime, fingerprints, coffee stains, etc. 
Removes static. Easy to use. Also available; PC 
Screen Cleaner. $9.95 per 500ml bottle. $49.95 
for PC six-pack. 

TIMIDON CORPORATION 
PO. Box 13455 
Kanata. Ontario K2K1X5 

(613) 236-9633 

FREE DISK JACKET SAMPLE 

Why settle for a paper sleeve for your floppy 
disks? The new low-cost DISKAT" FLOPPY DISK 
JACKET gives superior disk protection and a 
practical way to print and display directory data. 
Manufactured from heavy duty antistatic vinyl, 
the DISKAT dual pocket design offers one 
pocket to protect disk from contaminants and 
physical damage, another to display formatted 
printout of directory data, free space, date/title 
info. Send for a free DISKAT ” sample and offer 
of free Directory Printout Software. 

LEINBACH INCORPORATED 
PO Box 730 Dept TJ1 
Nyack, NY 10960 
(914)353-0990 


Bus. Opportunities 


EXTRA INCOME 

.. Learn 3 steps to Profitable Consulting 

.... Howto Locate Prospects 

.... How to Bid on Projects 

.... How to Reference Sell New Clients 

.. Discover 4 Profitable Client Services 

Invest $9.95 in “Make Your PC Profitable." 

FREE Table of Contents sent on request. 

TULSA COMPUTER CONSORTIUM (TCC) 

PO. Box 707 

Owasso, OK 74055 

918-747-0151 


Hardware/ Add-on 
Boards 


DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains, 2 analog outputs, 16 lines of digital I/O, 
DMA, on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro, MA 01752 
(617)481-3700 

$200 PER MEGABYTE 

Memory expansion for your IBM PC, XT, OR AT 
at $200 per megabyte. All the memory you’ve 
dreamed of at a price you can live with. JRAM- 
2 with JRAM-AT hold up to 2 megabytes per 
board with Ser/Par/Clks also available. Mega¬ 
memory and I/O ports all in one slot! 



Tall Tree Systems 
1120 San Antonio Road 
Palo Alto, CA 94303 
(415)964-1980 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

SynPhonix 

Electronic Speech Articulator 


Artie Technologies 
2234 Star Court 

Auburn Heights, Michigan 48057 
(313)852-8344 


LOW COST MODULAR DAS 
SYSTEM 

Now available MODULAR INSTRUMENTATION 
DATA ACQUISITION SYSTEM (MIDAS) for IBM 
PC family. Hardware provides direct connection 
to standard transducers. SIGNAL CONDITION¬ 
ING INCLUDED. Software provides PC DOS 
drivers for compatibility with other application 
programs. Features include low unit cost, high 
accuracy, modularity, and expandibility. 

ADVANCED PERIPHERALS INCORPORATED 
12650 West Geauga Plaza 
Chesterland, OH 44026 
(216)729-3927 

IEEE 488 CONTROLLERS 

The most respected name in GPIB interfaces for 
microcomputers offers you two IEEE 488 Con¬ 
trollers for IBM compatible Personal Computers. 
Ziatech’s experience guarantees you the best 
documentation and most efficient software 
available. Two-year warranty. Call or write for free 
information packet. 


ZIATECH 

CORPORATION 


ZIATECH CORPORATION 
3433 Roberto Court 
San Luis Obispo,CA 93401 USA 
(805) 541-0488 ITT Telex; 4992316 


Hardware/ 

Peripherals 


RATES AND INFORMATION 

Standard listings consist of a bold lead line (23 characters maximum); 7 
lines of body copy (45 characters per line); 4 lines for company name, 
address and telephone number. $110 per insertion—3 issue minimum. 
Additional charge for extra lines and company logos. Prepayment and 
frequency discounts available. American Express, MasterCard, Visa 
accepted. Copy subject to publishers approval. Send typewritten or printed 
copy, reproducible logo art (if applicable) and remittance to Kathryn 
Cumberlander, Classified Sales Manager, Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016. For additional information, 
assistance, or to place an order by phone, call collect (212) 503-5115. 


A/D TO RS232 CONVERTER 

Low cost stand-alone data acquisition board for 
any 8 bit RS 232 port. 8 channels, 8 bit conver¬ 
sion. 0-5V input, 300-9600 baud. Small size, 
4" x 5'', with wall plug power supply. Easy-to- 
use, includes sample driven software listings. Kit 
w/all parts & PS, $59.95 + $4 shipping. Assem¬ 
bled & tested is $89.95 + $4. 

TPS SYSTEMS 
14820 Elmore Road 
Anchorage, AK 99516 
(907)345-6730 


33% FASTER AT—$19.95 

If you have a PC AT you can plug in a new crys¬ 
tal, and watch it run 1 /3faster. Non-technical 10 
minute installation (no soldering), and no ex¬ 
pansion slot usage. Compatible with all soft¬ 
ware. Satisfaction guaranteed. Check or Money 
order. COD. $3 extra. VISA/MC 
AVTEK ENGINEERING 
PO. Box 21-171 
Eagan, MN 55121 
(612)452-7415 


Hardware/Disk 

Drives 


1.2MB PC-AT DISK DRIVES 

AT your PC by replacing your diskette con¬ 
troller and adding a high-density disk drive. 
JDISKETTE handles 1 to 4 diskette drives plus and 
I/O module. $249 for JDISKETTE-SA, $250 for 
TEAC 55GF (1.2MB); $200 for TEAC 55B (36-K); 
$180 for Ser/Par/Clk module. 



TALL TREE SYSTEMS 
1120 San Antonio Rd 
Palo Alto, CA 94303 
(415)964-1980 


Software/Bar 

Coding 


BAR CODE READERS/PRINTING 

Print in-spec bar codes on Epson/Okidata. Code 
39 for $49. Code 39 2 of 5, UPC-A, Cdbr—$129. 
Programs for AIAG ($299), LOGMARS, HIBC- 
$199. Read above bar codes thru keyboard at¬ 
tachment into any program without mods on jr„ 
PC, XT, or AT, no slot, no serial prt,—$595 
(printing included). $10 Demo Disk. VISA/MC. 
DATA SOLUTIONS SYSTEMS 
130 Crespi Court 
Santa Cruz, CA 95060 
(408)458-9938 


Software/Business 

Opportunities 


RETRACTION 

Below is the CORRECTED version of an adver¬ 
tisement which appeared in our May June July 
issues 

SOFTWARE AUTHORS 

WE WILL CONNECT YOU TO MAJOR SOFT¬ 
WARE PUBLISHERS FREE. We are in contact with 
many publishers looking for marketable soft¬ 
ware. If you have a quality software package or 
program and wish to have it published and dis¬ 
tributed, contact: 

SOFTSEARCH, Inc. 

PO. Box 281 

Budd Lake, NJ 07828 

(201)627-1790 
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WANTED OCR PACKAGE 

TO BE DEVELOPED WITH NEW LOW COST OP¬ 
TICAL SCANNER RETAILS FOR $1,195. Resolu¬ 
tion 200 by 200 dots to the inch. Capable of 
running on IBM-PC and interfacing with IBM's 
display writer for the PC or other OCR applica¬ 
tions. Call or write Mr. Mike Thaler; 

IMAGE COMMUNICATIONS, INC. 

511 Danbury Rd. 

New Milford, CT 06776 
(203)355-3747 


Software/ 

Communications 


FoReM PC Bulletin Board System 

Advanced Bulletin Board System for IBM PC. 
Multiple message bases; Electronic Mail; Xmo¬ 
dem; 255 access levels; Remote sysop access; 
Privilege system; Hard disk support; Menu driven 
text file Data Base... Much more! 

Commnet Systems 
7348 Green Oak Terrace 
Lanham, MD 20706 
(301)552-2517 


Software/Compiler 


DeSmet-C-S109 

Full K&R C compiler, linker, librarian, fullscreen 
editor, profiler, overlays, example software, 140 
page manual. BOTH 8087 and floating point li¬ 
braries. OUTSTANDING PRICE/PERFOR¬ 
MANCE. Consistently rated 1st or 2nd in 
published benchmarks. PC/MSDOS. No royal¬ 
ties on generated code. Newsletter. Updates $20 
ea. $109 shipping included. Symbolic (C source 
level). Debugger Option $50 extra. C Compiler 
for the Macintosh $150. 

C WARE CORPORATION 
Dept. PCTJ 
P.O. Box C 

Sunnyvale, CA 94087 
(408)720-9696 


C LIBRARY + WINDOWS + BTREE 

******* BEST YOU CAN GET ******** 
**** C POWER FUNCTION LIBRARY **** 
Over 325 richly commented tested functions 

ALL SOURCE CODE!.NO ROYALTIES! 

**** 4 DISKS; 400 PAGE MANUAL ***** 
51 screen handling/graphic funct; 50 cursor/ 
keyboard/data input; 85 superior string func¬ 
tions: 28 system status & control: 70 utility/DOS/ 
BlOS/time/date: 42 printer control. 

‘No matter what ELSE you have, get this one* 
Lattice. Microsoft. CI86. Aztec any full K&R 
COMPLETE LIBRARY.$129.95 

******* C POWER WINDOWS ******** 
‘PROFESSIONAL WINDOW MANAGEMENT* 
‘overlays, borders, popup menus/help windows* 
*file-to-window & keyboard-to-window support* 
‘monochrome or color, three kinds of menus* 
*status-line. color, highlighting, much more* 

C WINDOWS: Complete source code... $129.95 

******* SUPERFONTS FOR C ******** 
Extra size dramatic on-screen character fonts 
Monochrome or color! Use our fonts or create 
your own... Functions t font libraries.. $49.95 

** B-TREE LIBRARY and ISAM DRIVER *** 
Fast easy indexing! 16 million each: keys and 
records: variable length records! Multiple in¬ 
dices; examples: Full source code! PC-DOS. 
UNIX. XENIX, CP/M. Library only $79.95 
ISAM . . . $49.95. BOTH for only $109.95 

Make utility, save time avoid errors $59.95 

C WINDOWS . C LIBRARY all for $179.95 
add SUPER FONTS FOR C only... $199.95 
add B-TREE & ISAM ($440 value)... $299.95 


Cntelekon 

SOFTWARE SYSTEMS 

Entelekon 
12118 Kimberley 
Houston. TX 77024 
(713)468-4412 


Software/Data 

Entry 


Data Entry System 

Heads down data entry for the PC will allow fast 
and accurate preparation of data files for your 
mainframe. Features: Auto dup, verification, auto 
format change, table look-ups, range checks, 
batch totals, dup key, record insert, and much 
more. Ask us about our free 30 day trial period. 
Only $395. 

COMPUTER KEYES 
6519193 SW 
Lynnwood, WA 98036 
(206)776-6443 


Semi-Custom® DATA ENTRY 

Users frustrated by manuals, codes or forms? 
General purpose data entry software doesn’t suit 
you? Add a front-end tailored to your specifica¬ 
tions. Fully supported turn-key data entry mod¬ 
ule designed for occasional users. Fixed price. 
$1,00047,000. Users manual on a Business 
card! For free quote & sample, call: 
SEMI-CUSTOM " SOFTWARE 
6807 Brennon Lane, Suite 110 
Chevy Chase, MD 20815 
(301)654-8135 


Software/ 
Development Tools 


THE FORMS DESIGNER™ 

Attention IBM Pascal, FORTRAN users! Save time 
in designing formatted screen I/O. Interactive 
Forms Editor allows you to draw lines and boxes, 
define fields, and edit text. Access forms or read 
keyboard entry by writing only one line of code. 
Provides sequential data retrieval and storage. 
Requires 128K RAM. Only $275 complete. Demo 
and manual $35. Call or write: 

BIT SOFTWARE 
PO Box 619 
Milpitas, CA 95035 
(408)262-1054 

TURBO-PLUS™ 

Turbo-Plus '" is a set of external procedures 
crafted in assembler language and designed 
specifically for Turbo Pascal’s interactive envi¬ 
ronment. Turbo-Plus ’’ includes: File Handle Disk 
Access Method, Instant Memory Mapped Text 
Display, Expanded Text Display. $34.95 plus $5 
s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
(801)261-0769 

COLOR, CURSOR CONTROL 

DATE/TIME, KEYBOARD, PEEK, POKE, COM¬ 
MAND LINE ACCESS, and more available for 
IBM/MS FORTRAN, IBM/MS PASCAL, and GE¬ 
NERIC (MS) BASIC on PC/DOS and many MS/ 
DOS machines. No redistribution fees. $47 U.S. 
MN residents add 6% sales tax. BARTSUBS by 
BARTSOFT 

3210 Lake Shore Boulevard 
Wayzata, MN 55391 
(612)473-4032 

REVISION CONTROL SYSTEM 

The Software Revision Management System" 
stores all versions of source/documentation in 
a single ASCII file. Allows retrieval of any version 
of source and application of changes, while re¬ 
cording when, why and where changes were 
made with no duplication of common code. MS/ 
PC-DOS 2.0 $69.95+. $5 s/h. (MN + 6%.) MC / 
Visa. 

QUILT'" COMPUTING 
7048 Stratford Rd. 

Woodbury, Minnesota 55125 
(612)739-4650 


CROSSREF/BASIC & PASCAL 

Debug programs, customise listings, control 
evasive variables! Our utilities will list your source, 
cross-reference variables in scrted order, and list 
procedure/function names. Available for Micro¬ 
soft Basic and Turbo Pascal " at $29.95 each 
or receive both for $49.95. All orders add $4.00 
S&H. Check or Money Orders (Inquiries invited) 
to: 

EXECUTIL 
PO Box ###(12516) 

Albany, N.Y. 12212 

** PASCALS FRIEND ** 

PASCAL’S FRIEND v2 contains source code for 
use with IBM PC Turbo Pascal: 1-2-3 style menu 
routines, keyboard handling, save & restore 
screens, read disk directory or any track & sec¬ 
tor, system clock and calendar routines, write 
strings in any attribute, DOS function calls, 
MORE! $49.95 check. MO, Visa.MC 
J.S. COMPUTING 
815 N. 12th St. Suite 5 
Allentown, PA 18102 
(215)821-9020 

SOURCE DEBUGGER FOR 
LATTICE C 

The MSD DeBugger is the last, and perhaps 
final, word in programming assistance for Lat¬ 
tice C users. C Debugger produces a high-level 
view of C programs via function names line 
numbers, variable names and C data types, plus 
a low-level view of machine addresses and in¬ 
structions for testing assembler language func¬ 
tions. More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the process. 

• Capability to single step through your program. 

• Set break points, examine registers and 
variables. 

$165.00 + $3.50 shipping VISA/MC 


Cdebugg er 

a high level language debugger 


MSD 

2141/2 West Main St. 

St. Charles, IL 60174 
(312)377-5151 

BTREES INC WITH SOURCE 

The Softfocus B-Tree Library is a complete set 
of data management functions written in K&R 
C. We support random and sequential access, 
multiple indices per data file and up to 16.7 mil¬ 
lion keys per index. Also, our software is cus¬ 
tomizable because we supply full source code. 
Manual & examples included. 

B-Trees 

s 77.°° 

SOFTFOCUS 
1277 Pallatine Drive 
Oakville, ONT. CANADA L6H1Z1 
(416)844-2610 
























TECH BOOK 


TOOLS FOR TURBO PASCAL 

401 DEVELOPMENT SUBROUTINES 
Including Debugging and tuning Aids 
SNAP NEX DUMP SORT 
SET FKEY CMNDS DATE/TIME/DOW 

ELAPSED TIMER SECTOR 1/0 

PC DOS 2.0 TURBO PASCAL 2.0 Source incl. 
Send $29.95 check/MC/VISA (TX pay $31.78). 
ALLEN, EMERSON & FRANKLIN 
PO Box 928 
Katy, TX 77449 
(713)391-8570 

TURBO PROGRAM GENERATOR 

PRODUCES READY-TO-COMPILE 
TURBO PASCAL SOURCE 
Be 10 times more productive—Pays for itself. 
SIMPLY layout the screen & define the fields. 

• Full-screen Entry; Automatic Field Edits 

• Built-in Data Base Update & Retrieval 

• Paint-the-Screen Editor, Color support 
•Arithmetic, HELP, Tables, & more 

User Manual & source included. Only $99.95. 
Visa/MC. 

ALLEN, EMERSON & FRANKLIN 
PO Box 928 
Katy, TX 77449 
(713)391-8570 

C-INDEX™ 

C-INDEX is a state-of-the-art data management 
library for C. Ideal for data and text applciations. 
B+Tree, variable length records, multiple keys. 
We accept VISA, MC, Amer. Express cards. 
Money-Back Guarantee. Call or write for our free 
info packet. 

• C-INDEX/FILE $99 Object Code 

• C-INDEX/PRO $199 No Royalties 

• C-INDEX/PLUS $395 Full Source 
TRIO SYSTEMS 

2210 WilshireBlvd. Suite 289 
Santa Monica, CA 90403 
213/394-0796 

PASCAL-TO-C-TRANSLATOR 

Convert UCSD Pascal, MT-r Pascal, and others 
to K&R C. Handles nested procedures, intrinsic 
functions, separately compiled units and mod¬ 
ules, all data types including long integers. Re¬ 
quires 256K IBM PC/XT/AT. Send us up to 500 
lines of Pascal and we will convert it for you FREE. 
Licensed source and executable code $5,000, 
executable only $2,500, or conversions 25 cents/ 
line. 



TGLINC. 

4400 Sulphur Springs Road 
Corvallis, OR 97330 
(503)745-7476 

FREE COBOL SOURCE CODE 

Includes: on line 30 screen NOTEBOOK, Menu 
Driven Reviews IBM-PC COBOL. 13 SECTIONS 
to select from. A FREE COBOL Demo programs. 
OVER 1,800 lines of SOURCE. Covering: Inter¬ 
program comms, Graphics, Function Key and 
Special Register Usage. ERASE Disk files thru 
COBOL. ALL on diskette. $24.95 Much More. 
Sunus Systems, Inc. 

4244 Ridge Lea Rd Suite 25 
Amherst, NY 14226 
(716)834-2820 


CONTEXT-SENSITIVE HELP 

TRUE/Helper adds context-sensitive help to ex¬ 
isting programs. No access to program source 
is necessary. Works as a pop-up under the tar¬ 
get program. Help text can be built using any 
editor. Text is compressed to reduce space. Works 
with most custom and off-the-shelf software. 
$39.95 

GRW Software 
PO. Box 440007 
Houston, Texas 77244 
(713)556-9878 

C-LIBRARY FOR TI-PRO 

For Lattice C Programmers 

—ROM BIOS Full crt/keyboard/disk/printer 

—DOS Functions 

—Graphics functions written in assembler 
—Some functions are BASIC equivalent 
—Outstanding documentation w/examples 
—Over 100 useful functions $99 
Programmer’s Components 
335 E Penna Ave 
Southern Pines, N.C. 28387 
Phone (919) 692-2974 

ROMable CODE on PC! 

PCLOCATE allows PC users to develop ROM- 
based software from MS-DOS “Exe" files. The 
user specifies the physical location of all seg¬ 
ments. Output files are compatible with most 
PROM programmers. PCLOCATE supports the 
8086,8088,80186,80188, and 80286 proces¬ 
sors. MC/VISA. 

ALDIA SYSTEMS INCORPORATED 
PO. Box 37634 
Phoenix, AZ 85069 
(602)866-1786 

SOURCE CODE LIBRARY 

.. “Structuring BASIC Programs" comes with: 

.... BASIC examples on DOS 2.0. Diskette. 

;.BASIC Check Writing Program. 

.BASIC Source Code Library 

.HOW to Structure Package only $9.95. 

FREE Fact Sheets. 

FREE Contract Programmer Registration. 

TULSA COMPUTER CONSORTIUM (TCC) 

PO. Box 707 
Owasso, OK 74055 
(918)747-0151 


TURBO PROFESSIONAL™ 

Turbo Pascal Tools 

^SERVICE INTERRUPTS IN PASCAL 

*MAKE YOUR ROUTINES RESIDENT 

‘VARIABLE SIZE WINDOWS 

*KEYBOARD MACROS 

‘DOS PROGRAM EXECUTION & RETURN 

*SOURCE CODE INCLUDED 

*11 INCLUDE FILES 

*109 ROUTINES 

*SUPER MACS EXAMPLE PROGRAM 
Super Macs features: define macros, save ma¬ 
cros, load macros, movable window, prints con¬ 
currently in DOS 3. Works within other programs. 
Available separately w/o source code. 

SUPER MACS ONLY (.COM) -$10.00 

WITH TURBO PROFESSIONAL & 

SUPER MACS SOURCE CODE -$49.95 

SHIPPING & HANDLING -$ 5.00 

SUNNY HILL SOFTWARE 
13732 Midvale North, Suite 206 
Seattle, WA 98133 
(206)367-0650 

Requires 100% compatible, DOS 2-3, Turbo 
Pascal 2-3 for compatibles. 


TURBO EXECUTIVE™ 

For Real-Time Multi-tasking, control applica¬ 
tions. Interrupt driven, Turbo Pascal source code 
includes a background ASYNC COM task, 
memory resident code example, windowing, 
video and directory utilities! 

• Non Pre-emptive version $64.95 

• Pre-emptive (time slice) version $164.95 

• Call or write for FREE brochure consulting and 
programming service available. 

Clear Creek Computing 
2107 Audubon 
League City, TX 77573 
(713)332-9940 

X-VIEW 86™ 

Analyze execution of DOS software. Find code 
hotspots, identify compatibility problems, find 
bugs beyond DEBUG’s reach. You can break¬ 
point programs on I/O or INT instruction exe¬ 
cution or on memory references. Requires IBM 
PC DOS DEBUG 2.0 or 2.1 with PC/MS-DOS 2.0 
or greater. $59.95 plus $2 S/H. Texas residents 
add $3.67 ST. Check, MC, Visa, AE, DC. 
MCGRAW-HILL INC. 

8111 LBJ Freeway 
Dallas, Texas 75251 

1-800-221-VIEW (in Texas 1-800-233-VIEW) 

BASIC DEVELOPMENT TOOLS 

The Programmer’s Tool Kit is a collection of eight 
preprocessors and utility programs that speed 
development, documentation, and debugging. 
Code using labels instead of line numbers, re¬ 
move line numbers, merge, cross-reference, 
compare, list, and compress. Write or call for full 
details. 

DATASMITH, INC. 

Box 8036 

Shawnee Mission, KS 66208 
Phone:(913)381-9118 

BTRIEVE/BETTERBASIC XFACE 

*Do ALL Btrieve operations from BetterBasic 
‘Written in Assembler: COMPACT, FAST, SOLID 
*Use via CALL, as a Procedure or as a MODULE 
‘FULL documentation, example programs, files 
‘Conforms to ALL Btrieve/BetterBasic specs 
‘FREE UPDATES for first six months 
‘IBM-PC/XT/AT DOS 2.X/3.X ‘$49.95 MC/VISA 
JOSEPH A. VINCENT CONSULTING 
805 Pine Way 
Anchorage, KY 40223 
(502)580-2917 

MATIS/T FOR TURBO: $29.95 

Create large virtual screens; formatted input field; 
windows for single or multiple screen display. 
Total control of video attributes. Memory resi¬ 
dent Assembler routines used as PROCEDURES 
in TURBO PASCAL. Also available for BASIC, C, 
MS-PASCAL, & Assembler: MATIS $49.95. 
Royalty FREE. Add $5 s/h. VISA/MC. CA add tax. 
SOFTWAY, INC. 

500 Sutter St. Suite 222TL 
San Francisco, CA 94102 
(415)397-4666 


C/FORTRAN EFFICIENCY PACKS 

Thp efficiency packs contain tools to assist in 
code management, configuration management, 
execution speed-up, documentation and sym¬ 
bol cross-reference, plus a number of utilities. 
Prices are $465 for C and $275 for FORTRAN. 
Individual tools may be bought separately. Call- 
toll-free for technical descriptions. 
FIGUREFLOW LTD. 

9, Market place, Hadleigh 
Suffolk, United Kingdom IP7 5DL 
1-800-362-3625 


Software/Edit 


PQfEDIT 

Full-screen editor, EDLIN alternative for the PC 
family. With: 4-way cursor, insert/delete/re¬ 
place char, 4-way scroll, split/join lines, add/ 
copy/move/delete lines, search/replace strings, 
get/put to disk, help screens. Edit multiple files 
at same time. Needs 128K and MS-DOS. $45 
(+$1.80 tax in VA) + $2 shipping. 

ADAM Systems Corporation 
5919 Munson Court, Dept. 404 
Falls Church, VA 22041 
(703)379-0669 

LIL’JAKE 

So long EDLIN! Hello Lil’Jake! 

A Command-Free Full Screen Editor for IBM PCs 
and compatibles. Comprehensive on-line help 
facility; global searches/changes, file sorts, split/ 
join; editing several files simultaneously; DOS 
commands within editor; user customization; and 
more. $49.95 + S&H. 

Fooks Mathewson Company 
P.O.Box 2424 (Oper-54) 

Arlington, Virginia 22202 
(703)684-8284 


Software/ 

Engineering 


smARTWORK® 

Printed-circuit artwork editor for double-sided 
boards up to 10” by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter, $895. Write or call for a brochure. 



WINTER 


WINTEK Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317)742-8428 
























TECH BOOK 


METAL FABRICATORS 

PC/Cutlist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best mult 
length for mill orders. Price $300. Demo Disk 
$25.00 

THE JOSEPH ALBERT CO. 

P.O. Box 611 

Blue Island. Illinois 60406 
(312)349-9032 

KALMAN FILTER PRIMER 

Learn Kalman Filter with this software, docu¬ 
ment. and support package. Easy-to-use pro¬ 
grams provide practical hands on experience. 
Unique step-by-step approach designed for self- 
study. Many numerical examples with straight¬ 
forward explanations. For engineers, scientists, 
programmers, and managers. 

KALMAN FILTER PRIMER 
22338 Lull Street 
Canoga Park, CA 91304 
(818)716-0816 

STEAM 

STEAM computes the thermodynamic proper¬ 
ties of water over a wide range of values com¬ 
monly used in applied thermodynamics. The 
FORTRAN package includes an interactive 
“stand-alone" program and code in object form, 
callable as a subroutine. Specify your FORTRAN 
compiler. $295. (Calif. * Tax). 

SOFTset, INC. 

10889 Wilshire Boulevard, Suite 810 
Los Angeles. CA 90024 
(213)824-1904 

CREATE PCB’s EASILY 

Easily create double-sided printed circuit board 

artwork of up to 21" square using PC-layout on 

an IBM-PC. the artwork is created using a color 

artwork editor, the final artwork, solder mask and 

silk-screen (text) is produced using either a printer 

or a plotter. Price $745. Demo disk/manual $95. 

Draco Technology 

7210 Jordan Ave., Suite D50 

Canoga Park. CA 91303 

(800) 235-6646 ext. 646 (outside CA) 

(800) 235-6647 ext. 646 (CA only) 


Software/General 


EXCITING SOFTWARE GIFTS! 

After a successful 1984 season GREETING- 
WARE IS BACK with sing-along music plus 
software goodies. Ideal for Christmas and Birth¬ 
days. We have an exciting line of attractively 
priced software gifts for your favorite IBM PC user. 
For our FREE catalog, write to 
ROXBURY RESEARCH INC. 

RD 1, Box 171 A. Roxbury, NY 12474 
or call NYS: 607-326-4070 
Outside NYS. call toll free 800-DIALROX 


PUBLIC DOMAIN SOFTWARE INC 

Over 60 volumes of public domain software in 
CP/M & MS-DOS formats. 

• editors & compilers 

• text formatters 

• communications packages 

• many UNIX-like tools 
Write or call for more details. 

e Users' 
Group 

THE USERS'GROUP 
P.O. Box 97 

McPherson, KS 67460 
(316)241-1065 


Software/Graphics 


TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
protocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn, GA 30247 
(404)923-4980 


GRAPHICS LIB FOR TECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
Hewlett Packard, Western Graphtec plotter. Re¬ 
quires MS-FORT 3.20,320K, GMDEV.SYS (5.2). 
Price: $195. 

ADVANCED SYSTEMS CONSULTANTS 
18653 Ventura Boulevard, Suite 351 
Tarzana, California 91356 
(818)407-1059 


FOR PRO & NOVICE ALIKE 

BOARDS: Tecmar, Hercules, IBM E/CGA, AT&T. 
LANGUAGES: DeSmet-C, C86, Lattice-C, MS- 
C, Turbo Pascal, MS-Pascal, MS-Fortran, MS- 
Macro86. PRINTERS: Epson, Okidata, Toshiba. 
FAST: 200k pixels/sec avg. TIGHT: 10K. COM¬ 
PLETE: 2/3D-Lines, Bit Blks, Windows, Color, Fill, 
Arc, Icon, Zoom, Trig, Character, String, Mouse, 
Keyboard. Timers. Menu Grids, & more. PLUS: 
Icon Editor, Fonts. No royalties! MODULES: $35. 




'High 
* ’ Performance 
Graphics Tools 


AFFINITY, INC. 

126 Normal Ave. 

Buffalo. New York 14213 
(716)882-5077 


MetaWINDOW™ 

Advanced graphics toolkit provides Xerox Star/ 
Apple Macintosh style graphics on your IBM PC. 
Supports most popular graphics cards. Allows 
you to create pop-up menus, windows & icons; 
use proportionally spaced fonts; rubberband & 
drag lines, text or bitmap images; supports 
mouse/cursor tracking. Tightly optimized for use 
with Turbo Pascal, IBM Pascal, C, Fortran & 
Compiled Basic. 

METAGRAPHICS SOFTWARE CORP. 

444 Castro Street, Suite 400 

Mountain View, CA 94041 

(408) 438-5352-Telex: 4998586 METAGRAF 


PLOTTER SOFTWARE 

For the IBM and APPLE computers to drive the 
Hewlett-Packard and compatible plotters. The 
DGI TYPE SHOP will almost transform your 
plotter into a type setting system. The DGI OR¬ 
GANIZATION makes it easy to display and up¬ 
date your organization chart. To order or for 
additional information contact: 

DECISION GRAPHICS, INC. 

P.O. Box 2776 PC 
Littleton, CO 80161 
(303)796-0341 


Software/ 

Interpreters 


C-Terp™-C Interpreter 

A COMPLETE DEVELOPMENT ENVIRONMENT. 
Full K&R language and libraries; Complete built 
in screen editor; 

compiler compatible, supports object library 
compiled with C86 or Lattice C or assembler; 
Multi-module support, includes global search; 
High-level symbolic debugging; Batchmode; 
Incredibly fast linking and semi-compilation; 
Runs on IBM-PC Dos 2.X, 3.X, 192K and up. 
Price: $300 (Demo plus manual $45) MC, VISA. 
See our display ad for more info. 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, Pa 19426 
(215)584-4261 


Software/Languages 


IBM PC PASCAL/DOS 3.0/1 

For the serious PASCAL and DOS user. EXAM¬ 
PLES PLUS provide a rich set of examples and 
directly usable PASCAL function/proc code for 
PASCAL with DOS 2.0/1. EXAMPLES PLUS 2 
provides additional info for PASCAL 2 with DOS 
3.0. EXAMPLES PLUS 3 shows the differences 
and glitches in DOS 3.0/1, plus info on TopView, 
networking, extended graphic board and the AT 
hardware. Priced at $30 each, 2 for $48, 3 for 
$60. (CA add 6%). 

JATO INC. 

24861 Alicia Parkway, Suite 272-B 
Laguna Hills, CA 92653 


EASY WAY TO MASTER DOS! 

New handbook shows how, why, and when to 
use all 44 PC & MS DOS commands quickly and 
easily! Lively hands-on tutorial makes learning 
fun, for a change. Covers basic thru advanced 
topics. All versions up to 3.1. Lots; of practical 
examples. 221 pages only $15.95 at book¬ 
stores, or send check + $1.00 S&H to: 

LITTLE, BROWN & COMPANY PUBLISHERS 
200 West Street, Code T-368121 
Waltham, MA 02254 
1-800-343-9204 (credit cards) 

ASSEMBLY PROGRAMMERS 

Your library is here. Graphics, Floating Point 
Math, Trigonometry Functions, Windows, 8087 
Support, plus much more. Supplied on IBM PC- 
DOS diskettes for only $49.95. Source code 
available for an additional $99.05. Written in MS 
Assembly Language for DOS 2.x or newer. Get 
yours today!! 

BC Associates 

13073 Springdale St., Suite 134 
Westminister, CA 92683 

CCSM-LOW COST PC MUMPS 

The most efficient productive programming lan¬ 
guage is now available for only $59.95. Graph¬ 
ics add-on is $49.95. Features include Full Screen 
Editor, Virtual Memory, 8087 and BCD Support, 
Transportable Micro-Mini-Main. Productivity can 
be increased as much as 300% over other lan¬ 
guages. Fully documented. 

GUIDANCE SOFTWARE 
P.O. Box 5362 
Kingwood.TX 77325 
(800)257-8052 

muLISP-85™ RELEASED 

muLISP-85 is an integrated Al programming 
environment that includes over 350 Common 
LISP functions, a high performance compiler and 
interpreter, a window-oriented source file editor 
and debugger, an on-line tutorial system, and a 
detailed reference manual. Write or call for more 
detailed information. 

SOFT WAREHOUSE, INC. 

3615 Harding Avenue, Suite 505 
Honolulu, HI 96816 
(808)734-5801 


Software/Operating 

Systems 


pcSHARE MULTI-USER O/S 

pcSHARE allows your IBM-XT or compatible to 
support up to 4 users running 123, dBASE, 
WordStar, etc on inexpensive serial CRTs. For the 
software developer, pcSHARE efficiently runs 
compiled Basic, Pascal & C programs with full 
DOS 3.0 record locking. No risk 30 day money 
back guarantee. 

DIGITROL COMPUTERS. INC. 

440 Phillip Street 

Waterloo, Ontario, Canada N2L 5R9 
(519)884-4541 
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QUADDRIVE 

Extends PC-DOS to support 80 track 96tpi drives 
for a total of 806K per disk. Mix and match 48 
and 96tpi drives and optionally boot from a 96tpi 
drive. Reads/writes/formats 48tpi in a 96tpi drive. 
Step speed (down to 2msec) is set for each drive. 
Requires DOS 3.x. $U49.00 Free Air Post. 
CHECK/MC/VISA. Dealer inquiries invited. 
Digital Business Systems 
P.O. Box 33 

RIVETT ACT 2611 AUSTRALIA 
011-61-62886520 


Software/ Security 


SECURE AT/XT/PC 

Control system access, data access! FiXT/S. 
Control system boot for most popular XT/PC hard 
disk controllers. Vfeature for AT-and-XT-com- 
patible HD controllers segments hard disk by 
volumes, controls access with passwords, sup¬ 
ports hard disk expansion. $70-3130 + $3 shpg. 
p Jus CA fax. 



Golden Bow Systems 
P.O. Box 3039 
San Diego, CA 92103 
(619)298-9349 


Software/Services 


TAPE TO DISK CONVERSIONS 

Convert any 9 track magnetic tape to or from over 
200 formats including 5 ’/a", 8" disk for¬ 

mats and word processors. Formats available 
include IBM-PC, Apple, Altos. TRS 80 8" CP/M, 
Displayed IBM Sys/7?. Macintosh, Wang, Lan¬ 
ier, OS/6 and 300 more. Disk to Disk conver¬ 
sions also avail. Call for more info. 

PIVAR COMPUTING SERVICES, INC. 

47 W. Dundee Rd. 

Wheeling. IL 60090 
(312)459-6010 

DATA CONVERSION ON PREMISES 

Keep your data confidential. TO/FROM cards, 
disks, tapes. ASCII/EBCDIC. 800/1600/3200BPI 
9-Track. For IBM-PC/XT/AT and the compati¬ 
bles. Hard disk and Bernoulli Box owners, we will 
bring our systems and do the conversion on your 
premises. 

DP Modern Systems 
804 North Reeder Avenue 
Covina, CA 91724 
(818)966-2628 


Software/ 

Spreadsheet 


FORMAT—1-2-3 

• Loads ANY ASCII data into 
Lotus™! 

• 1-2-3 and Symphony Utility! 

• Send spreadsheets using E-Mail! 

• On-Line Help System! 

• Runs on PC, XT, AT, and lookalikes! 

• Also Tl Professional, AT&T 

• Extended Warranty Available! 

• DOS 2.0 + with 64K, 1 drive 
•$150, MC. VISA, CK, COD 
RELIABLE SOFTWARE COMPANY 
P.O. Box D 

Titusville, FL 32781 

(305)267-2043 

(800) 235-6646 Ext 581 (nat) 


Software/Statistics 


RATS! 

RATS is the ultimate econometric software 
package. It is powerful, fast, accurate, and in¬ 
expensive. RATS performs regression analysis, 
time-series forecasting (including Box-Jenkins) 
and cross-section (including logit and probit). 
RATS supports a variety of data formats, includ¬ 
ing Lotus WKS files. RATS also offers a pro¬ 
gramming language that provides maximum 
flexibility and power. Spectral analysis and 
graphics are available as options. Base pro¬ 
gram $200. Demo including 300 page manual 
$40. MC/VISA. 

VAR Econometrics 
P.O. Box 19334 
Minneapolis, MN 55419 
(612)822-9690 


Software/Utilities 


NOBLINK'" 

ErGoNoMiCs! Eye strain? With just a keystroke 
you can change your blinking cursor into a 
friendly solid block reverse video cursor. If you 
wish you can change it back and forth (Blink/No 
blink) right in the middle of a program, such as 
your word processor. Give your eyes a rest. 
$29.95 plus $5s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
(801)261-0769 

DOS PATH COMMAND FOR DATA 

Now Lotus, d-Base, WordStar etc. can access 
data files no matter where they’re located on your 
hard disk, floppies or ram disk. DPATH lets you 
organize your directories conveniently for you, 
not just your programs. Requires only 4K. Works 
on MS-DOS 2.0, 3.0 $25 + $2 s/h Visa, MC, 
company PO, check. 

PERSONAL BUSINESS SOLUTIONS INC. 

P.O. BOX 757 DEPT. T 
Frederick, MD 21701 
301-865-3376 


Hard Disk DIRECT ACCESS™ 

The ULTIMATE utility for any hard disk user. DI¬ 
RECT ACCESS is a powerful hard disk manage¬ 
ment tool. Organizes your software programs into 
a “user defined" menu system. Features attrac¬ 
tive screen display, rapid access into an appli¬ 
cation using a single keystroke & easy to learn. 
Also handles batch files & complicated DOS 
commands. Order today. Only $59.95 + $5.00 
shipping & handling. MC/VISA. 



DELTA TECHNOLOGY 


DELTA TECHNOLOGY 
P.O. Box 1104 

Eau Claire, Wisconsin 54702 
(715)832-0958 


AT/XT/PC HARD DISK EXPANSION 

Replace hard disk with a bigger one, or add a 
second drive! Vfeature supports high capacity 
drives on standard AT, XT, and compatible hard 
disk controllers. Includes multiple volumes, se¬ 
curity features, selectable clusters, keyboard lock. 
$80-$120 + $3 shipping f CA tax. 



GOLDEN BOW SYSTEMS 
P.O. BOX 3039 
SAN DIEGO, CA 92103 
(619)298-9349 


COMPRESS/ENCRYPT FILES 

TRUE/Misercompresses/expands ASCII files to 
reduce storage requirements. Specifically de¬ 
signed for the compression of long text and 
source code files. Reduces file size by up to 80%. 
Optional data encryption protects valuable data 
from unauthorized access. No limit on file sizes. 
$19.95 

GRW Software 
P.O. Box 440007 
Houston, Texas 77244 
(713)556-9878 


DISPLAY ANY MS-DOS FILE 

List ASCII and binary files. TRUE/View can be 
invoked as a pop-up or directly from DOS. Switch 
between ASCII and hex modes. View multiple 
files. Search for string patterns. Mark file posi¬ 
tions for easy retrieval. Make small changes with 
edit feature. User configurable. $19.95 
GRW Software 
P.O. Box 440007 
Houston, Texas 77244 
(713)556-9878 

TRUE PATH UTILITY 

Never misplace files again. TRUE/Path extends 
the MS-DOS PATH utility to search for data files 
as well as programs. Unlike other path pro¬ 
grams, TRUE/Path uses the same path given by 
the MS-DOS PATH command to locate data files. 
Works with all MS-DOS software. A perfect for 
inexperienced users. $19.95 
GRW Software 
P.O. Box 440007 
Houston, Texas 77244 
(713)556-9878 


dBASE II CROSSREFERENCE 

Crossreference dBASE II data fields and vari¬ 
ables with the DBXREF command. DBXREF has 
full wildcard support. Output can be directed to 
the screen or printer. DBXREF will crossrefer¬ 
ence one, multiple or all memory variables and 
data fields in a program. DOS or CP/M, $27 + 
$3 shpg MC/VISA. 

Edward Foster & Company 
1 West Illinois Street 
St. Charles IL 60174 
(312)584-2989 

TURBO PRINT FILTER 

Issue commands to EPSON/IBM Printers from 
Turbo Pascal’s Editor via the DOS I/O pipe. Let 
Turbo’s Editor be your WORD PROCESSOR. So 
easy—2 key strokes invoke a command!! 
CONDENSED EMPHASIZED ITALICS 

PAGE NUMBERS LINES PER INCH MARGIN 

DOUBLE-WIDE DOUBLE STRIKE and more 

$29.95 visa/mc Includes the source code 
AEF 

P.O. Box 928 
Katy.TX 77449 
(713)391-8570 

FKEY NOW AVAILABLE 

The famous FKEY key processor is now running 
on PC, DOS/MS DOS. FKEY allows the redefi¬ 
nition of each key and key macros. No royalties 
on the run time package for product developers. 
Attractive dealer discounts and dealers are in¬ 
vited. Call or write for more information about 
FKEY. $39.95. 

DITj 

P.O. Box60757 
Sunnyvale, CA 94088 
(408)737-9000 

CONVERT ANY ASCII FILE 

The DataMessager-the ESSENTIAL ASCII file 
conversion utility. Handles up to 256 simulta¬ 
neous string search/replace operations in any 
file plus two levels of character translation. Sup¬ 
ports wildcards and smart buffering, too. Menu 
driven-fun to use, easy to learn. Unlimited ap¬ 
plications in wordprocesso'r/printer command 
conversion, file interchange, communications. 
PC/PCjr/XT/AT w/192k, 80 col. Only $155 
postpaid. 

R.A. Handverger 
281 Village Street 
Medway, MA 02503 
(617)533-2302 

EASY AIM-30 day trial 

Installs your programs on a hard disk and cre¬ 
ates subdirectories, paths, and displays pro¬ 
grams in a menu, all automatically. Features 
include time log, backup to floppy or tape, copy 
files to/from floppies to/from/between menu 
selected directories. DOS is transparent to end 
user. Powerful yet simple. $84.95. 

LARSON SYSTEMS, INC. 

BOX 193 

STORY CITY, IOWA 50248 
(515)733-2717 





















TECH BOOK 


IBM USES CPM DISKS!! 

Uniform lets you use CPM disks in your IBM B: 
drive while running any PCDOS/MSDOS pro¬ 
gram. Read and write to the CPM disk directly 
or transfer files to IBM format. Over 70 formats 
also 8" and 96 TPI, IBM PC, XT, AT. Call for de¬ 
tails. Dealers invited. (Not for Apples). $59.95 t 
$3 S&H. Uniform by Micro Solutions. 

BLUE HERON 
1108 South Second St. 

Dekalb. IL 60115 
(815)758-2355 

UNP/UNPROTECT MS-BASIC 

This utility may be used to unprotect programs 
written in MS-BASIC (MS/PC-DOS, BASIC, GW- 
BASIC. etc.), make your own modifications to 
standard programs or learn some professional 
programming techniques used in accounting and 
educational software. Send check or M.O. for $30 
(NJ add $1.80 tax). 

IRA YERMISH& ASSOCIATES 
232 Society Hill Blvd. 

Cherry Hill, NJ 08003 
(609)424-9448 


DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC, XT, AT, DOS 1, 2. 3, 
192K + 64K if only 1 floppy drive. $73 ppd. USA 
MU MICROSYSTEMS 
PO BOX 825, Dept TB2 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 

DOS PATH COMMAND FOR DATA 

Now Lotus, dBase, Wordstar, etc. can access data 
files no matter where they're located. DPATH t 
works like DOS PATH command-up to 128 dirs. 
can be searched. Handles output files, fileclos¬ 
ing and virtual disk too. Wildcards OK. Trans¬ 
parent. Requires only 4K. MS-DOS 2/3. $45 + 
$5 s/h MD. Add 5% VISA/MC/P.O./check. 
Personal Business Solutions 
PO. Box 757 Dept. T 
Frederick, MD 21701 
(301)865-3376 


THE NIBBLER™ 2.0 

Provides ultimate DATA INTEGRITY for DOS 
systems. Powerful, easy and up to 10X FASTER 
than NORTON! 2-key UNERASE. Edit-View sec¬ 
tors encrypt, wipe or copy files. SEARCH mem¬ 
ory, files or disks. View and edit 1 MEG of 
memory. Supports IBM-AT, FIXED and RAM 
disks. D03 3.1 $69.95) $2.50S&H. CA 6% CHK- 
MC DEALERS WELCOME! 

TACHYON SYSTEMS INC. 

2725 Congress Street. Suite 2H 
San Diego, CA 92110 
(619)574-1666 

PRINTERWINDOVT 

Printer utilities for IBM PC & Compatibles. 

• Pop-up memory resident printer control. 

• Epson & IBM printer emulation. 

• Multi-size screen dumps; text formatting. 

• Font editor; Wordstar installation & more. 
Packages available for NEC, CITOH, OKIDATA, 
EPSON and other popular dot matrix printers. Info 
& demo disks available. $49, VISA/MC accepted. 
Courtrin Enterprises, Inc. 

PO. Box 231190 
San Diego, CA 92123 
(619)569-8308 


Software/Word 

Processing 


FORMATH™ TEXT-FORMATTER 

For technical texts. Sizes & places equations, 
matrices, ratios, integrals, big symbols, foot¬ 
notes. Macros, multiple fonts, 158 Greek/math 
symbols. Automatic hyphenation, section/ 
equation/reference numbering, indexes, table of, 
contents. Dot-matrix, daisywheel, laser printers, 
plain/graphics monitors. $400. $50 for demo. 
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SHANTHA SOFTWARE, INC. 

50 West 97th St. Room 11N 
New York City 10025 
212-222-7647 

Touch-tone Toll-free: 950-1088-wait-FORMATH 


Can yonr editor work with 
16,000,000 bytes of memory? 

SPF/PC' 1.8 from vlv can! 

The best full screen editor for the IBM PC is now even better than ever. 

It looks and works like IBM’s large system SPF editor, but SPF/PC 
executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY 

SPF/PC can use up to 15,850 KB of memory. 

TOP VIEW COMPATIBLE 

SPF/PC supports windowing and 
background execution. 

COMMUNICATIONS FEATURE 

Easy to use communications software. 


$195 

UPGRADES only $50 
($10 if communications upgrade) 
Add $5 for shipping 
Canada $10 Foreign $15 



Check or purchase order 
_ accepted. _ 


FAMILY TIES 

• SPF/PC is used by IBM to demonstrate 
the IBM 3270/PC to its corporate clients 

• SPF/PC provides the same outstanding 
performance on any PC, from JR to AT 

• SPF/PC works with DOS 1.00-3.00 and 
any IBM PC or true compatible with 192K 


IBM is a registered trademark of International Business Machines, Inc. SPF/PC is a registered trademark of Command Technology Corporation. 


TO ORDER 
SPF/PC... 


Contact: Command Technology Corporation 
1900 Mountain Boulevard 
Oakland, CA 94611 


(415) 339-3530 
Telex: 509330 
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SUNFLOWER REMOVABLE 

HARD DISK 

WHEN RELIABIL ITY REALLY COUNTS 

Sunflower Removable 
Hard Disk Systems are 
today’s technology. The first 
choice for online, unlimited 
hard disk capacity and 
data security. 

• Available from 10 Mb to 
40 Mb. • Compact footprint 

• Full networking capability. 

• PC DOS compatible. 

• Compatible with IBM PC, 

XT, AT, TI and AT&T. 

SUNFLOWER SUBSYSTEMS 

MORE THAN JUST A BOX 

Kustom Electronics, Inc./Twenty years of electronics innovation./8320 Nieman Road, Lenexa, KS 66214/Telex WUD(O) 437437 
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• Fast and easy installation. 

• Modular design makes 
on-site servicing easy. 

• One year warranty. 

For more information 
on Sunflower contact your 
local dealer or call 
toll-free 1-800-445-DISK. 

In Kansas call 
1-913-492-1400. 


WE DESCRIBE OVER 43,000 
COMPUTER PRODUCTS 
SO YOU CAN FIND THE ONE 
THAT’S RIGHT FOR YOU 

In the complex, ever-changing computer market you’ve got to 
play it smart. Which means making the right product choices 
without wasting time and money. 

Which means DATA SOURCES. ..the one truly comprehen¬ 
sive reference to computer hardware and software. 

DATA SOURCES puts information about 25,000 software 
packages, 18,000 hardware and data communications 
products and detailed profiles of 10,000 manufacturers 
right at your fingertips. 

With a DATA SOURCES subscription you’ll never have to 
worry about information being out of date. 

Every three months you’ll get a new two-volume edition—A 
Hardware Volume with descriptions of Computer Systems, 
Graphic Systems, Digitizers, Plotters, Printers, Disk and Tape 
Memory Equipment, CRTs, Expansion Boards and Data 
Communications Equipment PLUS a Software Volume with 
the most complete listings to be found anywhere on applica¬ 
tions and systems software including database managers, 
utilities, and communications packages. A separate section 
includes company profiles for quick evaluation of vendors. 

To subscribe , call toll-free 1-800-443-0100, ext. 251. 
We’ll send your first two-volume edition on a 30-day 
approval basis and enter your 
one year (four editions) sub¬ 
scription for just $230—more 
than 24% off the regular price. 

DATA SOURCES 

THE ONLY COMPREHENSIVE BUYERS 
GUIDE TO THE COMPUTER INDUSTRY. 

T673 RO. Box 5845. Cherry Hill. N. J. 08034 




NOVEMBER 1985 


We will do whatever 
it takes to make 
DSD86 the best 
debugger available 
for the IBM PC. 

For starters, we have by far the best design, a superior base to 
build from. While the competition adds new “modes" for every 
new feature, we have a pure, consistent and expandable design. 

While the competition forces you to accept their particular philosophy, 
we offer maximized flexability. If you already have a debugger or are 
looking for your first, look no further because you can't do any better. 
We invite you to compare our debugger, DSD86, with any other on the 
market; let the loser refund your money. 

■ Recursive Command Macros and Command Files ■ 

■ Bind Macros or Commands to any Keys ■ 

■ Instructions, Registers and Stack Displayed Symbolically ■ 

■ Customize Screen Layout with built in Windowing System ■ 

■ “Mode-less Design - All Commands Available at All Times ■ 

■ Source Level Debugging for Microsoft Languages ■ 

■ User Writeable Displays and Commands ■ 

■ 30 Day Money Back Guarantee ■ 

An incredible value for only $69.95! 


Soft Advances 

P.O.Box49473 Austin,TX78765 

512-478-4763 

Please include $4 for shipping & handling. 
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Learn the 




Interactively 


Step-by-Step With 

iKtroduSy 0 

Introducing C is a powerful C language training system that 
combines a thorough, self-paced manual with a unique C IN¬ 
TERPRETER to provide a fast efficient method of learning C 

A COMPREHENSIVE APPROACH 
Introducing C covers all the essential elements of C The 
Interpreter utilizes standard K&R syntax and operators - full 
structures and unions, arrays, pointer and data types It pro¬ 
vides the standard I/O library and an extended graphics library 
The package has many user oriented features including a 
screen text editor and extensive error diagnostics (includes 
dynamic trace capabilities) 

INTRODUCE YOURSELF. TODAY 
Introducing C is available for immediate delivery System re¬ 
quirements are IBM PC. XT or AT with one disk drive and 192K 
bytes of memory Priced $12500 Not copy protected 

TO ORDER CALL 800-922-0169 


rg COMPUTER 
MM INNOVATIONS, INC. 

980 Shrewsbury Ave.. Tinton Falls. NJ 07724 • (201) 542-5920 
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GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion, auto-labeling, tabular/log/ 
parametric curves, splines, bars, 
pies, you name it, we have it. 

• 3D Plots incl. 2 hidden line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics, 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 593-0683 


irrTOPVIEW 
|W i SPOOLER! 


I TV SPOOl is a TopView specific program which , 
I provides printer spooling capabilities normally found 
I on large operating systems. 

I TV SPOOL incorporates the same user-friendly menu I 
1 style as TopView and enhances the TopView environ- 
I ment with a flexible mechanism for printing files. 

• Spool Queue Management 

• 100 Entries • Disk Resident 

• Previous Page Buffer 

• Backup and Advance 

• Banner Processor 

• DOS 3.1 Separator Format 

• Flexible Options 

• Delete After • Multiple Copies 

INTRODUCTORY PRICE IS $6000 
Visa, M/C Accepted 

RIX Softworks, Inc. 

17971-E Skypark Circle* Irvine, CA 92714 


( 714 ) 261-0440 
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Create your own 
unique PC interfaces 
in minutes! 





'*>*£'•* j 


The PD100 allows rapid development of specialized 
PC interfaces It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 1C sockets). The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. I/O ports, 
connection of transducers and dozens of useful 
circuits 

PD 100 w/manual - $99 REAL TIME DEVICES 
plus $3.50 P&H 1930 Park Forest Ave 

Manual only - $20 Postpaid P.0 Box 906 
PA residents add 6% State College. PA 16804 

Check. MasterCard, or VISA (814) 234-8087 




QNX 1.2 Development System. 

.... 595 

QNX 2.0 Networking Version. 

.. 1190 

QNX Networking Board. 

.... 425 

S0FPLAN Multi-User Spreadsheet. 

.... 200 

ZIM Multi-User Database. 

.. 1095 

rrrrrrrrrrrrrrrrrrr 


8087-3 (5MHZ) Co-Processor Kit. 

.... 159 

8087-2 (8MHZ) Co-Processor Kit. 

.... 315 

80287 (AT) Co-Processor Kit. 

.... 280 

F0RLIB: Fortran Scientific Subroutines 

. 99 

• QNX ORDERS OVER $500 



kanotck 


~vtsa~ | Moodie Drive_High Tech Park 


105-215 Stafford Rd. Ottawa. K2H 9C1 
( 613 ) 726-1907 

Quantity discounts Dealers welcome 


Now available with 
8087 Support! 

MTBASIC 

Basic Compiler 

Features: 

Multi-line functions Multitasking 
No runtime fee Windowing 
Handles interrupts Interactive 

Fast native code Compiles in seconds 
MTBASIC is easy to use since you can write programs in an inter¬ 
active environment and then compile them using only one com¬ 
mand. MTBASIC has many advanced features like multitasking, 
random file access, formatted I/O, assembly language calU, and 
ROMable code. 

The MTBASIC package includes all the necessary software to 
run in interpreter or compiler mode, an installation program (so 
any system can use windows), demonstration programs, and a 
comprehensive manual. 

Ordering 

MTBASIC is available for CP/M. MS-DOS. and PC-DOS systems 
for $49.95.MTBASIC with 8087 support is available for MS-DOS 
for $79.95. Shipping is $3.50 ($10.00 overseas). MD residents 
add 5% sales tax. MC, Visa, checks and COD accepted. 



P.O. Box 2412 Columbia, MD 21045-1412 
301/792-8096 


CIRCLE 399 ON READER SERVICE CARD 

PERFECT COPIES 
GUARANTEED 


Why risk duplicating your important 
programs on your computer, when our 
equipment is designed solely to dupli¬ 
cate disks and verify their perfection 
100%? 

Over 600 formats. 3V2", 5 V 4 " and 8". 
Plus serialization, copy protection, la¬ 
beling, packaging, shrink-wrapping 
and fast, personalized service. 

Western 
Transdata Inc. 

DISK DUPLICATION 

1701 E. Edinger Ave. 

Building A7 

Santa Ana, California 92705 

(714) 547-3383 (Collect) 
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MAKE 

make - a program/document builder. Make is used to correctly 
build an up-to-date program with a single DOS 
command. A program being up-to-date depends on each sub¬ 
program being up-to-date; each subprogram may depend on 
other subprograms being up-to-date. Make remembers when 
and how to update each subprogram through file creation dates, 
and user-supplied dependency lists and DOS commands. Similar 
to the UNIX' make utility. Includes macros and MAKEGEN (a 
program which builds makefiles). Make can also build up-to- 
date documentation. 

This utility is part of a toolbox developed by DOS experts. It 
has been tested under DOS 2.x / 3.x (including DOS 3.1) on 
the IBM™ PC/XT/AT. 

$49 for unprotected binary 

$10 for manual only 

For quickest response, order with Visa/MC by calling 

800-621-2283 ext 912 

In TX: 800-442-5321 ext 912 

Or send check/money order to address below. Add $5 shipping 
for binary, $3 for manual only (non-USA orders, add $12 for 
binary. $10 for manual only). TX orders add 6 1/8% sales tax. 

Network Specialists, Inc. 

Dept. T511, 13109 Chandler Drive 
Dallas, TX 75243 
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FASTER SCREEN WRITING 

just the beginning 


Fantastic Price! 


for a new type of program: 


Softerm PC emulates over 30 
popular terminals including the: 

• DEC VT102, VT220 

• Data General D200, D410 

• IBM 3101-20 (block mode] 

• Hewlett-Packard 2622A 

• Honeywell VIP7801, VIP7803 
Guaranteed Compatibility 


VANS I ~ 
CONSOLE 


The Integrated Console Utility™ 


5y 4 " SS/DD or DS/DD, your choice, with 
hub ring and Tyvek sleeve, bulk 
packaged, no labels. Shipping extra. For 
quantity 50, add 10C each. 

Get the same low price our high- 
volume duplication customers get! 

CALL TOLL FREE 

1 - 800*381 -4668 

in Colorado. 303-234-0871 
ALF Products Inc. • Denver, CO 


Call for free product brief 
$195 MC-VISA-COD 
For the IBM PC/XT/AT, DG1, NEC. 
Wang PC, Tl Pro, Gridcase, Tandy 


As reviewed in Lotus June 85 pg 8: 
“Psychological difference is 
astonishing* 1 . For IBM - PC, XT, AT & 
clones. Shareware disk $25 or 325p 
Manual (w/slip case) & disk $50. 


3639 New Getwell, Suite 10 
Memphis, TN 38118 
901-683-6850 


HERSEY MICRO CONSULTING, INC. 

Box 8276E, Ann Arbor, MI 48107 
(313) 994-3259 x363 VISA/MC 


THE HAMMER 

Software Tools in C 


Sort RM/COBOL Files 

• • • QISORTC 

F i n a 11 y, a sort utility for RM/COBOL. 
Using efficient algorithms in assembly language making it 
the fastest sort on the MS-DOS market. Qisortc supports: 

• RM/COBOL Version 1.5x & 2.xx files 

- Single / Dual File Indexed 

- Relative and Sequential 

• ASCII, COMP-1, & COMP-3 fields 

• 32 sort control fields 

- ascending / descending 

• 32 record selection fields 

- EQ:NE:GT:GE:LT:LE fieldconstant 

- implied AND, OR may be specified 

• 32 output fields or total record 

• CALL from RM/COBOL, when provided 
subroutine is linked with runtime 

• Use pathnames and return codes 

• Keyboard or Parameter file 

• Requires MS-DOS ver 2.xx or above- 

• Only $95.00 - COD, VISA, or M/C. 

Qaantnmn Information Systems, Inc. 

145 N.W. 85th St., Suite 103 
Seattle, Washington 98117 
(206) 789-2888 Telex 4941041 


REPRINTS AVAILABLE 


Quantity reprints ot articles appearing 
in Creative Computing are available 
and will be prepared to meet any 
special requirements. Inquiries should 
be directed to Eileen Pfeiffer, Reprints 
Dept.. Ziff-Davis Publishing Co., 1 Park 
Ave., New York, New York 10016, 
Phone 212-503-5447. 


More than just BIOS/DOS access. 

THE HAMMER Library also provides routines for 
multi level 123-like menus, easy data entry 
8c verification of strings, numbers. 8c dates, 
screen attribute control, date 8c time pro¬ 
cessing. AMD MORE. 


Super data entry routines give programmer a 
natural, strong interface with the user. They 
work in both "single-field" and multi-field" 
(full screen editing) modes. This is HOT just 
another library of general purpose routines. 


For: IBM/PC family with DOS 2.00+ 

C Compilers: CI-C86. Lattice. DeSmet. and new 
Microsoft V3.00 


$ 195 with source code and manual. To order 
or inquire. CALL OR WRITE: 


O.E.S. SYSTEMS 
1906 BrushclifF Road 
Pittsburgh. PA 15221 
412/243-7365 

Looking for the right tool for the job? 

GET THE HAMMER 


_ 


Looking for a fast, full featured text screen management system?? 

• For Turbo Pascal 3.0 +. PC's and real compatibles. 

• 5k of tight assembly language routines. 

• 255 Virtual screens...up to 64k per screen. 

• Windows into virtual screens allow movement without rewriting, 
horizontal and vertical scrolling in windows. 

• Fully automatic window overlap control. 

• Pop ups. slideouts. exploders-limited only by your imagination. 

• FAST • Direct video manipulation in assembly language 

• Compatible with standard Turbo screen syntax 

• Full screen refresh mode. 

• "Turtlewindow" movement control. 

• Mono or color-no snow, no flicker, "instant" updates 

• Flexible frame and title control. 

• Existing programs run almost without modification 

• Compatible with graphics. 

• Insert or delete lines, characters, read characters, line wrap/no 
wrap, recolor areas, cursor on/otl 

Why compile hundreds or thousands of lines of Turbo 
source each time for a feeble, slow running windowing 
package when you can have a full virtual screen, 
management system written in assembly language? 

No copy protection, no run lime fees: $59.95 

With complete assembly language source: $99 95 

Northport Software For orders call: 
1817 Domanik Dr.,fg 414-637-7540 
Racine Wl 53404 Wl residents add 5% sales lax 

Turbo Pascal is the trademark ol Borland international 


FASTSCREEN ™ 

is a set of inline assembler and Pascal 
procedures for Turbo Pascal users. 

• Display an entire screen or window almost 
instantly 

• Process multi-field input screens that give 
your user full cursor control 

• Sample program uses Conways LIFE to 
illustrate use of procedures 

• All source code included 

• IBM PC XT Aland true compatibles 

OQ95 VA residents 
add 4 r i sales tax 

TECHNISOFT 

1710 Allied Street, Suite 37 
Charlottesville, VA 22901 
(804) 979-6464 

Turbo Pascal is a registered trademark 
of Borland International 


THE MASTER DIRECTORY 
OF PRODUCTS FOR THE 
IBM PC, PC XT, PCjr 
AND MOST COMPATIBLES! 


AVAILABLE AT VOUR 
LOCAL NEWSSTAND AND 
COMPUTER STORE. 




TERMINAL 

EMULATION 
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FAST SCREEN 
OUTPUT FOR 
TURBO PASCAL 


Windows For 
Turbo Pascal 
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New for IBM PC/XT/AT 
low cost mag tape subsystem 


• Fast controller—40Kbytes/second 

• New MAINSTREAMER™ tape drive 

• Small size, lightweight 

Send for our complete drive and interface manuals so 
you can evaluate and compare. Only $25 for both. 

Tape systems are also available for all other RS-232-C 
interfaces. Call or write attn: IBEX Applications 
Engineer today. 


IBEX 


Right for the times 

IBEX COMPUTER CORPORATION 

20741 Manila St., Chatsworth, CA 91311 
(818) 709-8100 TWX: 910-493-2071 
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_ opens 

SideKiclf-style windows 


for you.. 




• Written in assembler for super speed! 

• Capacity - five independant windows at one time 

• Source code available • Non copy protected 

• Requires IBM or 100% compatible, floppy 256K 

• Easily interfaced to most programming languages 


" | from basic! 




for Window-Weaver call 

or send $49.95 u.s. 
to 

IMT Integrated Micro Technology 


P.O. Box 698, Stn. J, 
Calgary, Alberta T2A 4X8 


(403) 293-5972 


SideKick is a registered Trademark of Borland International 
IBM is a registered Trademark of International Business Machines 


1 MILLION BYTE DISK STORAGE 
FOR $50 

• MCFORMAT software adds 15% to 50% to hard disk capacity. 

• Gives full control over disk format options including standard DOS 

configuration 

• Requires no special training or repeated operations 

• Occupies a small amount of RAM alongside DOS 

• Fully DOS compatible 

• Requires IBM PC (or 100% compatible) with monitor, 128K RAM, 

and DOS 3.0 or 3.1 


to Microcomputer Concepts, Inc. 

phone (206) 236-2300 (800) 722-8088 

9715 SE 43rd Street, Mercer Island, Washington 98040 

□ YES! I want my hard disk to hold a million bytes more 

Please send me_copies of MCFORMAT at $50.00 each 

□ My check drawn on a U.S. bank is enclosed 

□ VISA □ MASTERCARD_Expires_ 

I understand I may request a full refund within 30 days if not satisfied 
Please ship to 

Name____ 

Street___ 

City___State__ ZIP_ 

Phone_Signed __ 

(Washington state residents please add $4.05 sales tax) 
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INTRODUCING 

DATA LYNX 


The First Full 
Implementation of a 

NETWORK 
DATA BASE 

for Less Than $1000 


The network model is superior to the 
relational and hierarchical models because 
it allows complex data relationships to be 
represented in the most natural and 
efficient manner. 

DATA LYNX features include: 

* many to many and recursive relationships 

—goes beyond the CODASYL standard 

* same type of data base as found in most 
mainframe environments 

* variable length records 

* 5 levels of security 

* interfaces to most popular languages 

* Interactive mode 

* hashing 

* multiuser version available 

For a risk free trial or information, contact: 

VANGUARD TECHNOLOGIES 


3776 First Avenue, Suite A 
San Diego, CA 92103 


(619) 260-0007 
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CALENDAR 



NOVEMBER 

November 3-6 

Information Industry 
Association 17th Confer¬ 
ence: Information-The 
Force and Its Future 
Washington, DC 
Contact: Liz Nanni, IIA, 316 
Pennsylvania Avenue, Suite 
400, Washington, DC 20003; 
202/544-1969 

November 4-6 

American Institute for 
Quality & Reliability 
Conference: Unix for 
Users Including Shell 
Programming 
Los Angeles, CA 
Contact: AIQR Registrar, 

1494 Hamilton Avenue, 

Suite 104, San Jose, CA, 
95125; 408/978-2911 

November 4-7 

7th IEEE Symposium on 
Mass Storage Systems 
Tucson, AZ 

Contact: Bernard Olear, 
NCAR, P.O. Box 3000, 
Boulder, CO 80307; 
303/497-1268 

November 7-8 

AIQR Conference: 

C Programming 
Los Angeles, CA 

Contact: AIQR Registrar, 

1494 Hamilton Avenue, 

Suite 104, San Jose, CA, 
95125; 408/978-2911 

November 10-13 

Symposium on Com¬ 
puter Applications in 
Medical Care 
Baltimore, MD 

Contact: Michael J. Acker¬ 
man, SCAMC—Office of CME, 


George Washington Univer¬ 
sity Medical Center, 2300 K 
Street NW, Washington, DC 
20037; 202/676-8928 

November 11-13 
Conference on Software 
Maintenance 
Washington, DC 

Contact: Nicholas Zvegintzov, 
141 St. Marks Place, Number 
5F, Staten Island, NY 10301; 
718/981-7842 

November 11-14 

1st International Con¬ 
ference and Exhibit on 
Computer Workstations 
San Jose, CA 

Sponsor: IEEE-CS 
Contact: Edward Miller, 
Software Research Asso¬ 
ciates, 580 Market Street, 

San Francisco, CA 94104; 
415/957-1441 

November 12-15 

1985 Systems, Man, and 
Cybernetics Conference 
(IEEE) 

Tucson, AZ 

Contact: Russ Ferrell, Systems 
and Industrial Engineering 
Department, University of 
Anzona, Tucson, AZ 85721; 
602/621-6551 

November 13-15 

3rd International Con¬ 
ference on Optical 
Memories, Video Disks, 
and Compact Disks 
of the Year 2000 
San Francisco, CA 
Contact: Judith P. Hanson, 
TOC Coordinator, Tech¬ 
nology Opportunity Con¬ 
ference, P.O. Box 14817, 

San Francisco, CA 94114; 
415/626-1133 


November 17-22 

25th Fall Symposium 
(SPSE) 

Arlington, VA 

Contact: Dietrich Schultze, 
Society of Photographic 
Scientists and Engineers, 

7003 Kilworth Lane, 
Springfield, VA 22151; 
703/642-9090 

November 18-20 

Workshop on Computer 
Architecture for Pattern 
Analysis and Image Data¬ 
base Management 
Miami Beach, FL 
Contact: Tzay Young, Uni¬ 
versity of Miami, P.O. Box 
248294, Coral Gables, FL 
33124; 305/284-3291 

November 18-21 

IEEE International Con¬ 
ference on Computer- 
Aided Design 
Santa Clara, CA 

Contact: Paul Weil, Hughes 
Aircraft Company, 8433 Fall- 
brook Avenue, Canoga Park, 
CA 91034; 818/702-1791 

November 18-22 
IEEE Tutorial Week— 
Arlington, VA 

Contact: Tutorial Week — 
Washington, IEEE Com¬ 
puter Society, P.O. Box 639, 
Silver Spring, MD 20901; 
301/589-8142 

November 19-21 

1985 International Test 
Conference 
Philadelphia, PA 

Contact: Doris Thomas, 
International Test Con¬ 
ference, P.O. Box 264, 

Mount Freedom, NJ 07970; 
201/267-7120 


November 19-22 

IEEE Western Electronics 
Show and Convention 
San Francisco, CA 

Contact: Dale Litherland, 
Electronic Conventions, Inc., 
8110 Airport Blvd., Los 
Angeles, CA 90045; 
213/772-2965 

November 20-24 
COMDEX 
Las Vegas, NV 

Contact: The Interface 
Group, Registration Dept., 
300 First Avenue, Needham, 
MA 02194; 617/449-6600 


DECEMBER 

December 1-4 

ACM Symposium on Oper¬ 
ating Systems Principles 
Eastsound, WA 

Contact: Forest Baskett, Digi¬ 
tal Equipment Corporation, 
4410 El Camino, Los Altos, 
CA 94022; 415/949-0777 

December 2-3 

Application Prototyping: 

A Key to Successful Sys¬ 
tems Development 
Chicago, IL 

Contact: Belinda Selleck, 
Marketing Coordinator, Digi¬ 
tal Consulting Associates, 

Inc., 6 Windsor Street, 
Andover, MA 01810; 
617/470-3870 

December 2-4 

Softfair II, 2nd Confer¬ 
ence on Software Devel¬ 
opment Tools, Tech¬ 
niques, and Alternatives 
San Francisco, CA 
Contact: Softfair 85, P.O. Box 
639, Silver Spring, MD 
20901; 301/589-8142 
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68020 

Cross Assembler 

Features: 

■ Instruction Set Fully Compatible with Motorola (Including 68000/08/ 

10 and 68020 Instructions) 

■ User Defined Symbols Unique to 31 Characters 

■ 32 Bit Addressing Supporting All Motorola Addressing Modes 

■ Powerful Macro Facility 

■ Structured Directives 

■ Symbol Cross Reference Listings 

■ Conditional Assembly Directives 

■ Linking Loader 

■ Motorola Standard Hexadecimal S-Record Format 
Object Module Output 

■ Librarian 

■ Conversion and Download Utilities Supporting 
Tektronix and Hewlett-Packard 


Now available: 68020 Symbolic Debugger 
In 4th quarter ’85: 68020 C Cross Compiler 

3930 Freedom Circle. Suite 101. Sanln Clam. CA 95054 
Mailing Address P.O. Box 60337. Sunnyvale. CA 94088 


m 


MICROTEC ® 
RESEARCH 



The Microtec 
ASM68K Cross 
Assembler System 
is a Microtec Research 
implementation of the 
assembly language specified 
by Motorola Corporation for 
its 68000/68010/68020 micro¬ 
processor family. ASM68K is 
used to assemble and link/load 
programs on a general purpose host 
computer, then download those programs 
for execution on the above microprocessor. 
The Microtec ASM68K package includes 
macro assembler, linking loader, Tektronix 
conversion utility, and download utility. An 
optional object module librarian is also avail¬ 
able which enhances the effectiveness of 
the linking loader. 

Quality, Compatibility 

and Service are the differences which set 

Microtec Research apart from others. 

If you’re a serious software developer, 
shopping for software development tools, 
call or write today for more information: 
800 - 55U5554. 

In CA call (408) 733-2919. 
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editor. 
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■ Extensible through macros and 
the built-in compiled MLISP extension 

Multiple windows allow several files language. 

(or portions of the same file) to be ■ Dozens of source code MLISP 
edited simultaneously. Programmable functions; including C, Pascal, LISP 
through macros and the built-in com- and MLISP syntax checking, 
piled MLISP ™ extension language. ■ EDT and simple WordStar™ emula¬ 

tion modes. 

■ MS-DOS commands can be ex- 


EMACS binary 
EMACS source 
One month trial 





ecuted with output placed in an 


X 


For our Free Catalogue and more 
information on these and other 
software products, call or write: 
UniPress Software, Inc., 

EMACS window. 2025 Lincoln Hwy., Edison, NJ 08817. 

■ Run a compile on your program Telephone: (201) 985-8000. 

and EMACS will point to any errors Order Desk: (800) 222-0550 
for ease of debugging. (Outside NJ). Telex 709418. 
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TEXT EDITING 
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CROSSTALK IS AVAILABLE FOR 
MOST SMALL BUSINESS 
COMPUTERS 




















Optotech, Inc. 


The S' A inch 
Optical Disk Drive 
Is Here! 



Optical Disk Drive 5984 



• 200 megabytes on a removable cartridge 

• Fast access read and write . 

• For PCs and minis. 

• Extensive interface software. 

• Available Now. 


The Preferred Solution For: 


Database-large, portable, indelu 
and updatable 







